R. (Date 


of appli. 


paratus,” 
mnection 


Pingus, 


nber Sth. 


urrents,”’ 
ct, 1901, 
nber 8th. 
slete.) 
dynamo- 
Electric 
ARD and 
meters,” 
RICHARD- 
circuits 
electric 
T. 


rine and 


ritish 


JALLS, 


for 


nens 


THRE 


HLECTRICAL REVIEW. 


Vou. LXI. 


NOVEMBER 29, 1907. 


No. 1,566. 


ELECTRICAL REVIEW. 


Vol. LXI.] CONTENTS: November 29, 1907, (No. 1,566. 


Page 
Workmen’s Compensation ‘Anomalies... 
Municipal Electric Supply at Ealing ... 
Correspondence :— 
Prepayment Meters ... abe 880 
Shock from Tramcear ... 830 
Tramcar Brakes 880 
Cost of Power Signalling Plants and ‘Automatic Signals . 880 
Wireless Telegraphy . 
Wireless Telegraphy— ‘A Suggesti eee  &82 
Discrimination in Factory Lighting ... 882 


Proceedings of Institutions :— 
Comparative Performance of Steam and Electric Loco- 


motives (illus ) (concluded) 883 
Institution of Electrical Engineers (Birmingham Local 

The Magnetic Testing ‘of Iron (iltus.) 
Legal.. see eee eee eee vee 
The Electromobile Co.’s New Garage (iltus.) 894 
Tramway Brake Developments in Leeds (i//us.) 899 
City Notes ... oes see 904 
Stocks and Shares ... one 906 
Market Quotations .. ose eos 906 
Share List of Electrical Companies se eo 907 
Exports and Imports of Electrical Goods during Oct., “1907 «- 909 
The Trade School Problems of Skilled Labour... 
Electrical Driving in a Cloth Factory (:/lus.) .. at vag: Oak 
Notes on Drawing-In Cable 
The 1908 Electrical Exhibition at Manchester .. ed ae 
New Electrical Devices, and Plant (illus. 
Our Legal Query Column ... O15 


New Patents Applied For, 1907 ... pes oa aah we 916 
Published Specifications eee eee 916 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. * 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE :—4, LUDGATE HILL, LONDON, E.C. 


Telegraphic Address: AGzEKay, Lonpon.” Code, A BC, 
Telephone Nos. Holborn 988; Central 4425 (Editorial only). 
ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Co, 
ADVERTISEMENT RATES ON APPLICATION. 
The “Electrical Review” is the of the Electrical Trades, 


BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—Per annum, postage inclusive, in Great Bri 
19s. 6d , Canada, £1 1s. 8d. To all other countries, £1 10s. 
BINDING.—subseribers’ bers bound, including case, for 4s. each volume. 
CASES, —Cloth Cases for Binding can be had, price 2s. 6d.each; post free 2s. 9d. 
READING CASES, to hold from One to Twenty-six Numbers until the volume 
is complete for Binding, can be had from the Publishers, Price 6s., or Free 
»y Post (in Great Britain), 6s. 6d. 
FOREIGN AGENTS. — New York: D. Vax Nostrand, 28, Murray Street. 
Paris: Boyveau & CHEVILLET, 22, Rue de la Banque, Berlin; AsHzer & Co.,, 
den Linden. 
eques and Postal Orders (on Chief Office, London), to be made ‘able to 
Mr. H. ALapasTER, 4, Ludgate Hill, B.C. 


THE © 
UNIVERSAL ELECTRICAL DIRECTORY 


(J. A. BERLY’S), 


1908: EDITION 


NOW IN PREPARATION. 
H. ALABASTER, GATEHOUSE & CO.. 


4, Ludgate Hill, London, E.C. 


ELECTRICAL ACCIDENTS IN MINES. 


To anyone interested in the use of electricity in mines, the 
yearly reportsof H.M. Mines Inspectors afford very interesting 
reading, as frequently full accounts are given of accidents due 
to electrical machinery, from which valuable lessons may be 
learnt ; though, on the other hand, it is sad to think that 
attention is only called to the cause of the trouble after some 
poor fellow-creature has been—in most cases—fatally 
injured. This, of course, applies not only to electricity, 
but also to general machinery and appliances about 
a colliery, though by far the greatest number of accidents 
in our mines is due to “ falls of ground,” no less than 47°7 
per cent. of the total number of accidents being attributed 
to this cause. 

It is interesting to note, however, considering the 
great extension of the use of ‘electricity in mines during the 
past few years, that only five fatal accidents occurred during 
the year 1906. Two of these were in connection with 
electric coal-cutters, and both were in Scotland—viz., one at 
the Arniston Colliery, Edinburgh, and the other, which we 
referred to in our leading article of Feb. 15th, 1907, at. 
Hawkhill Colliery, Fifeshire. 

The former was a somewhat singular accident, and again 
shows the necessity for the services of a really com- 
petent electrical engineer in charge. We extract the 
following from Mr. McLaren’s report :—‘‘ Preparations 
were being made to begin the ‘cut,’ and this 
necessitated renewing the picks on the disk. To 
enable this to be done, the current was switched on 
sufficiently to cause disk to revolve the distance between 
the picks. While this work was in progress, a slight shock 
was felt just as the current was put on, and the leakage 
ran up the haulage rope, which deceased was getting in 
order. He shouted to the man at the switch handle to 
switch off, which had already been done, and after a word 
to ‘his companions, he fell forward and became unconscious. 
He was at once removed to the nearest road, and artificial 
respiration applied for fully two hours, but he succumbed. 
The other men working about the machine felt the shock, 
but it was so slight that they compared it to a ‘jag,’ 
and they were none the worse. A thorough test of the 
machine, cables, &c., by a galvanometer failed to discover 
the defect. The voltage was 450 and the current was con- 
tinuous.” The italics are ours, and it is worth noting that 


the fault was felt on the haulage rope, exactly the same, it 
will be remembered, as in the Hawkhill fatal accident; in 
both cases the man at the haulage rope was killed. Here 
again we have a serious fault on a machine, that has 
resulted in the death of a fellow creature, and the defect 
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could not be discovered. That there was a defect is clear, 
and one would have thought that, after such an accident, 
every possible means, with proper instruments for measuring 
the insulation resistance of the various parts of the machine, 
would have been adopted for finding the fault before the 
machine was again put to work. 

Mr. McLaren also reports an accident sci a horse was 
killed whilst. standing eating the bark off a prop; 
“* getting the cable between its teeth, it. bit through the 
insulation, receiving a shock which killed it.” The cable was 
an ordinary insulated one, and the voltage was 500. 

Two accidents occurred through men accidentally coming 
in contact with bare overhead wires, one of which was due 
to the “ wilful misconduct” of deceased, whilst the other 
was a pure accident. 

The fifth accident occurred in North Staffordshire, and is 
described under “ accidents from explosions ” ; it is remark- 
able for the fact that no satisfactory explanation of the cause 
of the accident has been given. The accident was in con- 
nection with a 100-H.P. continuous-current 500-volt motor, 
which was placed in a room where fire-damp had been found, 
though alterations to the method of ventilation had been 
made befote the accident to prevent fire-damp accumu- 
lating. The motor was provided with an oil-immersed 
tramway type controller, and a slate panel’ carrying a 
D.P. quick-break, carbon-tipped switch, with fuses and an 
ammeter, enclosed in a “‘ gas-tight” case with a plate-glass 
front, }-in. thick. The motor and controller were earthed, 
but the switch-box was not. The shunt winding of the 
motor was connected across the mains, and to protect the 
insulation of the coils a “ buffer” or non-inductive resis- 
tance had been introduced. 

One of the motor bearings had been heating, and two men, 


a mechanic and a labourer, were sent down the pit to remedy. 


it, something like 4} hours after the place had been examined 
by an official for “ gas,” when it was reported free, and in 
a safe condition. It is not known definitely what the men 
had been doing, further than that the motor had been 
running light. The report goes on: “The labourer. was 
kneeling at the further side of the motor, 6 ft. from the 
switch-box, and was watching the bearing at the end of the 
motor-shaft. The fitter is believed to have been watching 
the bearing at the other end of the shaft, and to have risen 
up to shut off the current, as the controller was found to 
have been shut off and the switch pulled out. The labourer 
heard a muffled sound, and a flash of flame passed over him, 
lasting for ‘about itwo minutes.” Both men were 
seriously injured, the’ fitter eventually dying, and on the 
under-manager making an inspection, “ He found no gas or 
after-damp, or any indications of damage, except that two- 
thirds of the glass front of the switch-box had been blown 
out, the glass having been scattered right across the motor 
room .... Subsequent investigation showed that none of 
the broken glass had fallen inside of the switch-box, the 
paint inside was ‘not scorched or blistered, the poles of the 
-Switch-box had not fused, blistered or tarnished more than 
might have been expected from ordinary usage.” 

An examination of the installation showed that one of the 
shaft cables had an earth connection, and that the shunt 
non-inductive resistance was out of order and inoperative, 
and one expert was led to the conclusion that the fitter had 
been- burned by a flash blowing out from the tips of the 


switch due to the self-induction of the motor. On the other 
hand, another expert “‘ while agreeing that there would be an 
induction spark at the switch at the opening of the circnit, 
was satisfied that such a spark could not be sufficiently long 
to cause injuries to the men, unless they were actually in 
contact with the switch.” Experiments were then made 
with a 60-H.P. motor of the same voltage and type, and with 
the shunt resistance disconnected, which showed a maximum 
length of spark of 3 in. 

That the fitter received his barns fons an electric arc or 
flash would appear evident to anyone who had any experi- 
ence of the terrific heat in such an arc; from the medica) 
testimony, as “ the surgeon who attended the fitter until his 
death took place stated . . . . the burns on the face were 
such as might have been caused by a flame issuing from a 
farnace, but those on the hands were quite unlike anything 
he had previously seen or heard of, and he was unable to 
classify them. The hands were ivory white, and the palms 
were as badly burned as the backs ... . they were not 
charred or blistered, but were burned to the bone, and if the 
man had lived would have dropped off, as they were com- 
pletely dead . . . . In his opinion the heat which burned 
the hands must have been terrific.” 

As to the injuries of the labourer, H.M. Inspector came 
to the conclusion that these were such as he would have 
expected to find from ignition of gas. “The palms of his 
hands were wholly uninjured, the backs were deeply blis- 
tered all over, and a small portion of his face, which had 
presumably been left uncovered by his hands, was slightly 


blistered. His hair had been burned, but he was otherwise . 


uninjured.” 

The solution of the problem lies in determining what 
occurre] in the switch-box at the moment the circuit’ was 
broken, and it seems a pity that the experiments were not 
carried further by introducing gas and breaking the circuit 
in this element. In all probability it would have been 
found that the gas materially helped to lengthen the arc 
—we are assuming, of course, that there was gas in the 
switch-box, which seems likely—and bursting through the 
glass, was dissipated in spreading over the more or less 
gaseous atmosphere, and the intense heat caused the igni- 
tion of the gas in the atmosphere, resulting in a flame, 
though not an explosive one. H.M. Inspector thinks that 
“The solution is probably to be found in an explosion of 
gas of some sort inside the switch-box, and the ignition 
thereby of the accumulation of diluted fire-damp due to an 
undiscovered blower in the motor room,” and further 
states that all electrical machinery should be placed in, or 
ventilated by, the intake air ; while agreeing with this in 
the main, we are of opinion that it is of vastly greater 
importance to see that the electrical machinery is so con- 
structed that it is not liable to break down, and it is evident 
that had the shunt resistance not become inoperative in this 
case the accident would not have happened. Yet not a 
single word is said or an inquiry made as to why this 
simple connection became broken. The successful opera- 
tion of machinery largely depends upon attention to small 
details ; whilst the secondary cause of the accident above 
referred ‘to has been to some extent investigated and 
reported upon, ‘the primary cause would appear to have been 
altogether neglected, and we might justly ask, Who was the 


~“ competent ” person in charge of the plant ? 
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THE price of copper has steadied for 
Copper. the time being, owing partly to reluctance 
on the part of the consumer to upset the market, and partly 
to preoccupation in the financial circles of the United States. 
At present it is quite possible that the price may go even 
lower, though there does not seem much likelihood of the 
fall being a very genuine one—i.e., at all lasting should 
buying commence. A relaxation of the tension in American 
monetary affairs, which will very likely coincide with a trade 
revival on this side, would put a different aspect on affairs. 
Messrs. Merton’s mid-monthly circular shows supplies at 
15,785 tons, a marked increase on September and October 
figures. The principal increase is in the quantity from 
North America, as Chile and Australia read lower on this 
return. 


Wisiban 3. Ar the time when the Workmen’s Com- 
Compensation: pensation Act, 1906, was passed, it was 
Anomalies, ™anifest that it must give rise to 
anomalies. Some of these have already 

been brought to light in the Courts ; but one which merits 
a large share of public’ attention was discussed in 
the Westminster County Court recently. An electrician 
at Covent Garden Theatre died in circumstances which 
rendered his employers liable under the Act. They paid 
£234 into Court. This was claimed by his widow ; but 
another woman, who had for three years been living with the 
deceased as his wife, and who had borne him three children, 
put in a claim on their behalf to a portion of the fund. 
The widow explained that she never knew of the existence 


.of the other claimant until her husband’s death. Her 


husband had always paid the rent and had allowed her £1 
to 25s. a week. It was pointed out that, under the Act, 
illegitimate children had the same right to compensation as 
the legitimate children. The Judge said he was bound to 
divide the compensation between all the children. He also 
said: “The offspring a man has had by marriage are 
deprived of what otherwise would be their right, because 
he had at the same time been living in adultery with another 
woman, by whom he had also had issue. This is a very 
striking result of this legislation.” It is difficult to com- 
ment with patience upon a piece of legislation which pro- 
duces such a startling result; and hard to understand how 
a clause for the promotion and encouragement of immorality 
ever came to be the law of England. ; 

The principle, too, is hopelessly unfair to the employer. 
If he engages a married man, he knows that he may have to 
compensate children as dependents ; but he cannot answer 
for the morals of every bachelor or spinster whom he takes 
into his employment. 


MUNICIPAL ELECTRIC SUPPLY AT EALING. 


Tue discussion in the columns of one of our contemporaries upon 
the financial position of the Haling electrical undertaking affords 
interesting evidence in support of our repeated contention, that a 
proper provision for depreciation should be enforced in the pre- 
paration of municipal electric accounts. 
_ Although the same principles of accountancy should be applied 
in both cases, there is a wide difference between private under- 
takings, which are ventures in which the shareholders are alone 
concerned, and public undertakings carried on at the risk of the 
ratepayers by irresponsible councils, It is curious, when bearing 
this in mind, that the forms of accounts prescribed by the Board of 
Trade respectively for a local authority and a private company, 
differ with respect to the important item of depreciation. 

In the former case no provision is made beyond repairs and 
maintenance, while in the latter there is, in addition, a special 
requirement under Sec. H of the revenue account for— 


Depreciation in respect of works. 
a _ buildi 
3, plant, machinery, &c. 


No doubt the reasons for making this distinction between the 
local authority and the private company arose out of the option 


of year by the municipal body, based upon the value of. the 
uni 


ertaking as shown by the accounts audited by the Board of 
Trade, and with reference to the local authority’s account, the fact 
of.its borrowing all its capital under a system of repayment by 
instalments, while the provision of funds by companies was a 
permanent arrangement. 

The defective working of the municipal system is seen in the 
case of Ealing, which may be considered as a typical one. 

Originally the Local Government Board fixed 25 years as the 
period for repayment by the Ealing authority of the borrowed 
capital ; this was accepted as a reasonable equation of the varyi 
lives of the plant in question, and no further provision was deem 
necessary for depreciation by wear or obsolescence. 

This basis has now been modified by the Local Government 

Board, as the result of experience, and periods for repayment have 
_ fixed according to the character of the several items dealt 
with, 
Many years ago a scale for calculating depreciation was prepared 
Mr. W. W. Lackie, M.LE.E., the present engineer of the Glasgow 
Corporation electricity undertaking, which worked out at an average 
of 4 per cent. on the capital outlay, and although this calculation 
met at the time considerable opposition on the part of municipal 
accountants, it is interesting to find that in the present day even 
5 percent. is advocated as a reasonable sum to. be set aside for 
what one writer calls ‘ the protection of the capital assets ;” but the 
contention that the ordinary sinking fund provided for deprecia- 
tion by repaying the original capital has become obsolete. 

The modern practice of the Local Government Board appears to 
us to be a more reasonable method of arriving at sound results, as 
the character of each item is i and the term for repay- 
ment of the capital fixed accordingly. 

The position of the Ealing accounts proves how inadequate the 
provision for depreciation has been, when we note that the total 
amount of the reserve stands at £7,700, upon an undertaking which 
has involved an expenditure of £190,358. t 

The prices charged for the supply are good, so that the rate- 

ayers, even if consumers of electricity, derive no return for the 
oss on the municipal trading by getting their supply cheap. The 
public lighting appears to be charged at 2°27d. per unit, and the 
private supply at 448d. _ 

The Chairman of the Haling Electricity Committee takes part in 
the controversy and explains the change in the policy of the Local 
Government Board with regard to repayment of the loans— 
that instead of repayment in 25 years the loans are allowed for 
periods corresponding with the calculated lives of the plant—viz. : 
—Meters, five years; light machinery, 14 years; heavy machinery, 
18 years; mains, 25 years. Under this new arrangement the plant 
will be paid for within its probable life, and as the instalments 
under the sinking fund will be proportionately increased, the 
surplus, or deficit, as the case may be, at the end of the year will be 
also affected. 

Another aspect of the inconvenience of public bodies embarking 
in such enterprises is exemplified in an instance of the interference 
on the part of the local authority with the engineer in charge of the 
works in a matter of a purely ical character. 

In the Metropolitan of Southwark, the borough elec- 
trical engineer reported that additional plant was urgently required 
to meet the demands of the coming winter. The additional 
expenditure was estimated at £14,500. The Electric Lighting 
Committee decided against the proposal, but the whole Council, 
by @ majority of 30 votes against 27, defeated the Committee, 
and the needed extension is to be carried out. To carry the matter 
to a logical conclusion, the ratepayers should have been polled on 
the respective merits of the proposal of the engineer and the 
opinions of the Committee and the Council. This would be 
analogous to the engineer of a private company asking his directors 
to sanction what he considered some essential work, and, if they 

d, appealing to the shareholders. 


Electrical Inventions.—According to a statement 
ptblished by the Zeitschrift fur Binnenschiffahrt, about 5,000 
different electrical patents are granted every year in the various 
civilised countries. Of this total only about 900 enjoy legal pro 
tection in Germany, and’200 of the latter patents are issued to 
foreigners. The remaining 4,100 patents, the German journal 
remarks, can be freely used in industries, as the individual 
inventors do not claim any special protection in Germany. The 
patents granted to persons living in the countries concerned are 
stated to have been as follows in the years 1904 to 1906 :— 


The United States 2,050 Belgium 90 
United Kingdom and Sweden . - 90 

Colonies 760 Denmark... 90 
Germany ... ve 700 Spain 35 
France... ... 400. Australia ... 35 
Italy 180 Portugal ... tas it 15 
Switzerland Total ... 4,915 


The German journal remarks that the patents issued to foreigners 
in the different countries are mainly repetitions. Russian patents 
have been left out of consideration: The publication takes place 
in that country before the granting, which is about three to four 
years after the application. ; 
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CORRESPONDENCE. 


Letters received by us after & pom. on Tuesday cannot appear 
tintil the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished wnless we have the writer's name and address in our possession. 


Prepayment Meters. 


I think there is no doubt that most electrical apparatus 
manufacturers would be glad to get a satisfactory prepayment 
meter, but this being so, why on earth do they not employ a 
practical man to examine and advise on any devices brought 
to their notice ? . 

A prepayment meter to be satisfactory must possess :— 
Coin mechanism, antomatic switch, signal before switching 
off, current consumption indicator, indicator showing how 
much paid for and when coin is required, must be suitable for 
continuous or any phase current, reliable, and must be made 
ata price. Quite a handful. 

I experimented with motor, clock and electrolytic meters 
in almost every conceivable form, but none of them filled 


~ the bill, so I struck out on a different track. 


If Mr. Stafford Hatfield will forward his address to me 
through the Rrview I will go fully into the matter. 


Shock from Tramcar. 


Some little time ago I happened to be in the act of getting 
on to a stationary electric tramcar, and for the purpose had 
taken hold of: the- brass hand-rail. -At that:-instant the 
driver started, and I immediately received a sharp shock, but 
not sufficient to prevent my boarding the car, © st 

On looking back I noticed that both rails were covered 
with sand, dropped by numerous cars starting and stopping 
at that place, while the surrounding pavement was wet. 

The cause of the shock is obvious, but is not the possi- 
bility of receiving a shock when. stepping on toa car a real 
danger? The tramcar was in connection with a corporation 
overhead system supplied at the usual 500 volts. 


G. Moss. 
Manchester, November 20th, 1907. 


_ [The experience described by our correspondent has been 
met with before, we believe, and might conceivably have 
very serious consequences. It might be avoided by insulating 
the hand-rail and step from the metal framework of the car. 
—Ebs. E.R.] 


Tramear Brakes. 


In your issue of the 8th inst. there is published a letter 
from a Mr. Johnston, which appears to me to contain a very 


sound recommendation, namely, the suggestion that the 


whole subject of brakes should again be reviewed in the 
electrical Press. I think there can be little donbt that a 
re-opening of the subject would be beneficial, inasmuch as it 
would bring forward the opinions of practical engineers who 
have the different types of brakes in operation on their 
respective lines, and are, in consequence, capable of giving 
valuable information on this important, topic. 
Your correspondent also mentions the use of line current 
for stopping a car as a point which needs thrashing out. 
Now, the dé/e noire of the tramway engineer is the motor- 


- man, who holds a stubborn belief in’ the efficacy of stopping 


a car by reversing with a “‘ live” controller, and, incident- 
ally, ruining his equipment. 

A little consideration will prove that such a belief is, in 
the main, fallacious. 

When a car is travelling at a fair rate of speed, such as a_ 
runaway may be assumed to be moving at, the first notch 
will have no appreciable effect upon her, so far as retarda- 
tion is concerned. If the second or third notch be applied, 
either her fuse will go, or some part of her equipment, often 
the rheostats, will be burnt out, owing to the excessive 
resultant current which flows through the car circuits. 

One thing is practically certain—something would give out 
before any sensible reduction in speed. could be effected. - 

have-seen rheostats- and armatures burnt ont in this 
manner when travelling at a very moderate speed, and what: 


the effect of this “ back juice” (to usea slang term) would 
be on a runaway is an interesting problem best left to 
imagination. 

But, now, we come to another point :—The failure of 
current in the car circuits does not. necessarily diminish the 
efficiency of the motors as a brake, even when reversed, as, 
if the controller be thrown on the parallel notches, the “ trick 
emergency ” comes into operation, a brake of which I spoke 
in a recent initialled letter in your columns, and which proves 
far more effective than so doubtful and barbarous a method 
as putting reverse current through the machines when 
revolving at a high rate of speed in a relatively opposite 
direction to that in which the current will tend to turn 
them. Up to a few years ago this was the only electric 
brake available on someof our earlier systems, the drivers 
having to open the canopy switch before reversing to the 
parallel notches, but with the introduction ef controllers 

‘having regulation brake notches it seems to have fallen 
into disuse, and unfortunately is, in many cases, unmentioned 
in the training of a younger generation of motormen. 

With respect to mechanical brakes, I would like to make 
mention of a point which has’ an important bearing upon 
the efficiency of slipper brakes. 

Of late years, steel-tired wheels have been generally 
adopted, often being of as large an increased diameter over 
those originally employed as the flexibility of the wheel-brake 
rigging would permit. 

It will be seen that a corresponding alteration is necessary 
in regard to the slipper brake, and it is essential that the 
ratio between the lengths of the respective links should be 
maintained,:also their relative angles to themselves and to 
the truck frame should remain unaltered, as upon these 
factors the efficiency of the brake depends, and in extreme 
cases it may be necessary to increase the distance between 


' the two outer link suspension points on the truck frame if 


this same efficiency is to be maintained.” 

I may say, in conclusion, that I hold no brief for any 
particular type of track brake, and so I have not mentioned 
the particular type of brake to which the aliove remarks 
apply, but your readers will possibly recognise a brake that 


has won, and deservedly, great favour amongst English © 


traction engineers. 
S. C. Widlake. 


Cost of Power Signalling Plants and Automatic Signals. 


_ In dealing with the question of power and automatic 
signalling in’ my forthcoming book, ‘‘ Power Railway Signal- 
ling,” I was anxious to show what was the cost of the upkeep 
of such work. > 

The amount required for the original installation is fairly 
well known, but not the cost of maintenance and operation. 

The only information which has been vouchsafed on the 
subject has reference to automatic signals alone, but nothing 
has been given out publicly as to power plants. In. the 
report presented to the International Railway Congress of 
1905 by Mr. C. H. Platt, late general superintendent of 
the New York, New Haven and Hartford R.R., figures are 
given as to automatic signals, which go to show that the 
cost of their maintenance and operation varies from £12 
to £20 per signal arm a year, according to the type of signal 
used. 


These are, of course, figures relating to American railways, 
and whilst they afford some guidance to British railway 
officers, it is desirable that some data as to our own lines 
should be obtained. ; 

In my investigations I was fortunate in obtaining per- 
mission to see therecords on the subject kept by the three 
tube railways of the London underground electric railways— 
viz., the Baker Street and Waterloo, the Great Northern, 
Piccadilly and Brompton, and the Charing Cross, Euston 
and Hampstead. From these I have gathered data not 
only as to the cost of operation and maintenance, but as to the 
train movements and number of failures, and I am so struck 
by the wonderful record therein. presented, that I feel that I 
should anticipate the publication of my book and make the 
figures public property forthwith. 


* It is interesting to note the different settings which obtain for 
these measurements, on different lines, and to surmise which setting 
gives the best efficiency, : 
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I have, therefore, been further favoured by the consent of 
Mr. Stanley, the general manager, and Mr. Thomas, the 
superintendent of the above railways, to furnish you with 
the data given below. 

I would first remark that I assume that no one now 
questions the wisdom of the course adopted by the London 
Underground Electric Railways Co, of London in not only 
equipping these tube railways, but also the District Railway, 
with power-worked points and signals, automatic signals and 
track circuits. 


From the very first there was no question but that auto- — 


matic signalling was the only possible scheme under which 
the required train service could be operated. There were 
many reasons against the usual signal boxes and manually 
operated signals. Of these, not the least was the fact that 
the headway proposed was so fine that there would not be 
time for the usual block-telegraph signals to be exchanged, 
and for the outdoor signals to be lowered and restored for 
each train. Another difficulty was the problem of finding 
locations for the boxes in the tubes and tunnels, whilst the 


expense of such a large number of signalmen was prohibitive. 


So whilst automatic signals were, in a sense, forced upon the 
company, the results from the two points of view of safety 
and quicker train movements have been such that the expense 
has been amply justified, and both the company and the 
travelling public have cause to be gratified. But in the 
third direction—that of-cost—the result is also satisfactory, 
as will be judged from the figures I will now give, and 
which are, as I have said, authentic and personally checked 

The total mileage of single line in the three tube railways 
is 41°68 miles, and the average number of signals is 15°85 
per mile. During the week which I chose at random there 
was a total of 1,538,282 “round movements” of signals, 
train stops and points (by “round movements” is meant 
the lowering and raising of a signal and the reverse and 
normal movements of points). 

Following up my investigations, I found that, during a 
period of 13 weeks, there was an average of 14 cases of failure 
per week of either points,,signals, train stops, locking frames 
nig connections, which were all failures on the side of 
safety. 

This gives an average of one failure in 109,877 move- 
ments. The loss of time to trains debited to these failures 
works out at 15 seconds per 1,000 miles. These figures speak 
for themselves. The cost of operation is equally satisfactory. 
The total cost per passenger train-mile per week works out at 
0457 of a penny, and the cost per mile of single track is 
£4 3s.,6°68d. Included in these figures are the cost of the 
power (as charged by the Chelsea power station), material 
used in repairing, cleaning, &c., the signals, points, facing- 
point locks, locking bars, train stops and locking frames ; 
the lighting and cleaning of the signal lamps and the wages 
of the signalmen, repairmen, linesmen and inspectors, and 
all this, divided by the number of signals, works out at 
5s. 3°22d. per signal. 
H. Raynar Wilson. 
London, November 23rd, 1907. 


[The system was described in our issues of March 15th 
and 22nd, 1907.—Epbs. E.R. ] 


Wireless Telegraphy. 

In your issue for November 22nd, you refer to a com- 
munication from Mr. R. A. Fessenden as evidence “ that 
one of the greatest drawbacks to the commercial develop- 
ment of wireless telegraphy is its lack of secrecy,” and state 
that “ the attempt to establish a commercial service” (by 
Wireless telegraphy) “has been wholly premature.” 

The technical journals have been prominent in advocating 
State regulation of wireless telegraphy, and the study neces- 
sary to justify such advocacy should put them in possession 
of the fact that in‘England, and in countries where wireless 
telegraph work is regulated by the State, the licences granted 
prohibit publication of messages not intended for the station 
at which they are received. Apart, however, from such 
regulations, it is clear that secrecy can be absolutely secured 
only by the use of a code, whether messages are sent by the 
ordinary inland telegraphs, by cable, or by wireless. (If 


support for this contention were needed, it would apparently 
be afforded by Mr. Fessenden’s own communication, in , 
which he. publishes the text of a private, cablegram sent to 
me by Mr. Marconi). ARs 
In those countries, therefore, where there is no State 
regulation of wireless telegraphy, persons, such as Mr. 
Fessenden, who occupy their leisure with. what are evidently: 
very unsuccessful attempts.to pick up messages not intended 
for them, will find the occupation somewhat unprofitable ; 
and in most civilised countries publication of messages’ so 
obtained is absolutely prohibited. 
The general intention of Mr. Fessenden’s communication 
is apparently to show that the wireless working between 
Clifden and Glace Bay is not of such a character as to repre- 
sent a service of any commercial value whatever. No un- 
prejudiced person who is aware of the numerous messages 
transmitted by our stations, which have: appeared, and are 
still appearing, in the Press, can, however, conclude that 
Mr. Fessenden has achieved his aim. es 
There is only one point in Mr. Fessenden’s communica- 
tion which seems to me to be worth particular attention, 
viz., that’ made with regard to the message from. the’ Presi- 
dent of the::United States. to King . Edward. in : January, 
1903. He says:: ‘With. reference .to the. transmission of 
the message from the President to King Edward in January, 
1903, the fact that this message, after its receipt at the 
Holland House, was transmitted by cable, has been common 
knowledge for some time.” The message was transmitted 
both from Cape Cod and from Cape Breton. It was received 
at Poldhu by wireless telegraphy.-. Thé land comniunications | 
with the outer world in respect of Poldhu, Cape Breton and 
Cape Cod at the time were very incomplete, and although 
the wireless stations were capable of transmitting messages, 
as we had not even private wires connecting our stations 
with the nearest telegraph offices, for practical purposes they 
were almost. valueless. Mr. Marconi and I, therefore, used 
the cable in communicating with one another. When I 
received his cablegram— 
President's message to King despatched successfully from Cape 
Cod to Poldhu direct, and also via Cape Breton. You may publish 
text immediately. 


I replied— ie 
Helston office closed. Cable text. 


At the time I received Mr. Marconi’s cablegram it was 
too late to telegraph to Poldhn, as the telegraph office was 
closed. I therefore cabled to Mr. Marconi. 

I cannot trace that, Mr. Marconi, or anyone else, cabled 
the text of the message, but on January 19th, 1903, the day 
on which our cablegrams were exchanged, a letter was 
written to me by the electrician at Poldhu who had actually 
received the message, in which he said: “I beg to inform 
you that the following message was received from Cape 
Breton this morning, and has been despatched to its 
destination :— 

His Majesty King Edward Seventh, London, By Marconi's 
trans-Atlantic Wireless Telegraph. In taking advantage of the 
wonderful triumph scientific research and ingenuity which has 
been achieved in perfecting a system of Wireless Telegraphy, I 
send on behalf of the American people most cordial greetings and 
good wishes to you and to all the people of the British Empire. 
Theodore Roosevelt, White House, Washington. 18. 


This letter was no doubt received in London on January 
20th or 21st. 

The message to His Majesty did not pass through our 
office at all, but was sent direct to him from Poldhu over 
the Postal Telegraph system. 

The general suggestion that our wireless telegraph stations 
are not working commercially is absolutely disproved by the 
numerous despatches which have appeared in the Press, 
and are still appearing, as transmitted by wireless. 

As an example of the views of the daily Press with — 
to the value of the system, I will. quote from an article which 
appeared inthe Vew York Times of November 18th, 1907. 
I have not seen a copy of the article in question, but on 
November 21st Mr. Marconi transmitted the following to 
me by wireless telegraphy ; and anyone who is interested in 
the matter.can see the telegram in our office for purposes of 
verification :— 3 
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(Office stamp, West Strand.) 


Handed Marconi private wire, 10.12 p.m 
in Galway, 8.58 p.m. here at ra es 
November 21st, 1907. 
Hall. Expanse. Ldn. 


- . New York Times, under heading the growth of wireless, published 

Monday 18th, following leading article:—‘ No better evidence is 
required of the utility of the Marconi wireless telegraph system 
than the service of news from abroad—than the fact that consider- 
ably more than a page of fresh foreign news and gossip in the 
Sunday Times was sent from Clifden, Ireland, to Glace Bay by that 
system, and delivered in Times Syuare, quickly and accurately. 
Our wireless despatches from Europe come to us in excellent shape, 
comparing favourably with those by cable, and the facilities of the 
wireless system improve weekly. The cable contpanies will do 
well to recognise the significance of the situation. The indisputable 
success of the wireless does not mean a restriction of the volume of 
their business, or a decrease in their profits; quite the contrary, it 
means that telegraphing between Europe and America will become 
much more common. It mustalso becomecheaper. The wirelessis not 
going to put the cables ‘ out of business,’ as there will be plenty of 
work for both systems, but for the cable folks to ‘stand pat’ and 
decry the ‘ wireless,’ seems a foolish policy. In our wireless des- 
patches yesterday, included the latest news about the Kaiser’s 
English visit, and the rumours concerning his illness; the sailing 
of Mauritana; the political complications in Great Britain likely 
to ensue from the Premier’s breakdown in health; Alpine railway 
plans; the Sultan of Turkey’s latest grievance; Bernard Shaw’s 
newest self-revelation; Nathan Strauss sterilised milk distribution 
in England ; a bit of musical and theatrical gossip ; the federation of 
exploration work in Egypt; Lord Curzon’s projected reforms at 
Oxford; and the latest social news. An equally interesting 
selection of foreign news from many points was included in the 
cable despatches of the Sunday Times. The wireless trans-Atlantic 
service is no longer experimental. Marconi has invented and 
developed it, and put it successfully in operation. It is a rival to 
the cable service, but not necessarily an unfriendly rival: We 
cannot have too many ways of speaking across the wane 

CONTI. 


It will beseen from this article that the New York Times 
draws attention to “the fact that considerably more than a 
page of fresh foreign news and gossip, in the Sunday Times, 
was sent from Olifden, Ireland, to Glace Bay by that (the 
Marconi) system, and delivered in Times Square quickly 
and accurately. Our wireless despatches from Europe ’?come 
to us in excellent shape, comparing favourably with those by 
cable, and the facilities of the wireless system improve 
weekly,” &c. 

It is difficult to understand, in the light of Mr. Fessen- 
den’s communication, how the wireless stations achieved 
this feat, as a page of the New York Times is a sheet 
about the size of the Daily Mail. ‘ 

. It should be stated that the English newspapers are not 

availing themselves of the service as much as they otherwise 
would, owing to the fact that the time occupied in trans- 
- mitting a message from New York to Glace Bay is about 

_ four hours; and as the correspondents wish to send their 
messages off as late as possible, this delay on the landlines 
is a very serious matter. It has, however, no bearing what- 
ever on the value of the wireless service er se, and is a 
matter which obviously can be and will be remedied. 

Marconi’s Wireless Telegraph Co., Ltd. 

H, Curmszrr Hatt, 

London, W.C., Managing Director. 

November 26th, 1907. 


Wireless Telegraphy—a Suggestion. 

We are aware that when electro-magnetic waves strike an 
aerial, a high-frequency alternating electromotive force or 
current is set up in the receiving instruments. The current 
creates a magnetic field at right angles to its own direction. 


Now, suppose that an instrument were built on the principle 


of a small dynamo, but of course of a more delicate’ nature, 
leaving out the magnets, and in their stead having many 


turns of wire so wound that when a high-frequency §.4., 


_ passed through the coils a magnetic field would be created at 
- right angles; if then an armature (built after the style of 


some wattmeters) were rotating, thus cutting the lines of 
force, and a telephone receiver were connected to the com- 
mutator, a distinct click should be heard. I enclose a 
sketch of arrangement proposed. 

Tn case of weak signals causing the magnetic field to be 
slight, a transformer or jigger might be used in the telephone 


circuit. 
Harold A. Hall, 

Electricity Works, Grantham, 

November 15th, 1907. 

[This suggestion appears to embody a principle which 
may prove valuable—the reinforcement of weak electro- 
magnetic impulses by means of an external mechanical 
agency. Just asa dynamo may develop from 20 to 50 times 
the power expended in its excitation, so may, perhaps, such 
a device as that outlined by Mr. Hall be utilised to multiply, 
say, tenfold the intensity of the feeble signals received.— 
Eps. E.R.] 


DISCRIMINATION IN. FACTORY 
LIGHTING. 
In a paper read before the Toledo Convention of the Ohio Electrie 


Light Association by Mr. A. P. Biggs, and printed in the Western 
Electrician, the author, as the result of. experience with the Edison 


Illuminating Co., of Detroit, divides factories into two main classes © 


—those which use electricity as auxiliary to sunlight and daylight, 
which have a few places, which, due to poor construction of building, 
blackened windows, or later construction by neighbours, need light 
occasionally during the day, but whose principal service is from 
dusk to 5.30 p.m., and which either cannot or will not make, or 
pay for making, the investment necessary for good lighting: and 
those factories (a small proportion of the total) where there is a 
necessity for a large number of individual lights, for small lights 
in isolated parts of the factory, and a need for electricity supply 
throughout the day. 

The first class is met by an “open order,” by which light is sold 
for 60 hours’ use per month of the demand at 16 cents per unit, the 
balance being at 4 cents per unit. The second class is catered for 
by a “demand contract,” limited to terms of one year and giving 
30 hours’ use per month at 16 cents per unit, the. balance at 4 cents 
per unit, the maximum bill being equal to 30 hours’ use per month 
of: maximum demand at 16 cents. 

Under “open order” the supply of standard incandescent lamps, 
and renewals of the same, trimming and care of arcs and Nernsts 
owned by customers are included. Under “demand contract” are 
furnished all incandescents, arcs, Nernsts, renewal and maintenance. 
Usually services are installed on “open order.” If later on the 
‘* demand contract ” rate’is found to be better suited to the customer, 
he is offered this alternative. 

These rates are not profitable rates. To illustrate this, the author 
gives the following table :— 


Income per year. 

Connected Demand Earnin: Demand Minimum 

EW.-H.- KW. KW open order. contract. allowable. 

4,330 29°0 12°0 $552.00 $632.00 $780.00 
ee 8,163 36'6 13°5 916.00 815.65 973.89 
3... 1,800 56 2°2 220.00 157.00 172.30 
4. 6,850 30°6 22°2 884.00 1,061.70 1,410.80 
5... 10,410 26°3 17°6 1,168.70 875.80 1,262,80 
6 ... 3,052 16°6 9°16 416.70 492.93 ~ 600.40 
7 1,644 51 2°81 226.72 170.25 201.10 
Nos. 1, 2, 3,4 and 5.—On open order, 60 hours’ use of the 

demand. 


No. 6.—On demand contract. 
No. 7.—On open order, 60 hours’ use of connected load. 


The first three calculations show the progressive stages of the 
business of a carriage builder. In the first stage, electric clusters 
were used ; next came a reduction of demand from 13 to 2 kw., due 


_ to reconstruction, general floor lighting being done by gas arcs. 


the third year, after changes involving the displacement of 650 
electric lamps, a profit was made. 
The next two lines give business in acigar factory lit throughout 


‘six storeys by incandescents. At the end of the period represented 


by the fourth line in the table 300 lights were changed from 16 c.P. 
bare to 8 o.P. with reflectors. The demand indicator was reset, and 
the result, besides saving to the customer, was a loss of only 10 per 


cent. on the lighting business, as compared with 60 per cent. the _ 


year before. Line 6 gives the lighting results of electric arcs for 
general floor lighting of a factory for shirt waists, shirts, &c. The 
loss was 8 dollars.. The energy taken was 20,000 xw.-hours for the 
year, with a demand of 85 xw.! The last line gives a bath-tub 
factory with 20,000 square feet of space, for which gas arcs are used 
for space lighting, individual lighting being.electric. The business 
gave a decent return. : 

’.The general result in the Detroit Company seems to be that 
lighting business in factories’ begins to become profitable when the 
customer takes 480 hours’ use of demand per year at 16 cents—or, 
say, 40 hours per month. Taking factories working a regular ten 
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hours per day, the following table gives approximately the average 
use of demand per ‘month by industries :— 


Number of cases. Average hours’ use of demand 


per month. 
5 Bakeries, wholesale ... gue’ 208 
8 Brass works ... 
9 Clothing a a ... 87 (5 cases average 11°9) 
3 Harness San we ... 985 (2 cases average 11°9) 
14 Machine shops ya ... 8 (7 cases average 13°4) 
3 Paper box van 
8 Sheet and metal 
3 Shoes ... 83 (2 cases average 13:7) 
1 Wire works ... 
6 Woodworking - .. 24 (4 cases average 11°10) 


Hence some businesses are inherently profitable. 

Wholesale bakeries use some light for 24 hours a day. Breweries 
keep a good lighting load attendant on small machines up to about 
4p.m. Machine shops, brass works, é&c., give a good lighting load 

_all the year round for lighting individual machines. 

The general conclusion is, then, that an electric light company 
dare not take on all factory lighting offered to it. It is necessary 
to take on a certain amount which is essentially unprofitable, in 
order to keep the power business. It should reduce this amount as 
much as possible by teaching the customer how to reduce his 
demand by using his light to tne best advantage, by advocating the 
transference to daylight hours of any power load that can be 
dispensed with during the evening, and by passing over to the gas 
company such factory space lighting as can be profitably furnished 
by gas arcs, retaining for electricity the long-hour localised lighting. 


PROCEEDINGS OF INSTITUTIONS. 


Comparative Performance of Steam and Electric 
Locomotives. 


By Ausprr ARMsTRonG. 
(Conel from page 845.) 


(Abstract of paper read before the AMERICAN INSTITUTE 
or Execrrican Enainzrrs, New'York, on November 8th, 1907.) 


Returninc to the direct comparison of the simple consolidation and- 


electric locomotive, fig. 3 (p. 844) was plotted on the basis of a speed 
of 30 miles per hour for the electric and 15°4 miles per hour for the 
steam locomotive, giving in each instance a tractive effort of 
25,600 lb. at the rim of the drivers. Though the electric loco- 
motive could very readily be designed to give the same tractive 
effort at a higher speed, 30 miles per hour was assumed as the 
highest speed permissible due to the alignment of the track on 
heavy grades. 
To plot a performance capacity curve for the electric locomotive, 


certain further assumptions are necessary. 


Type of equipment, direct-current gearless motors. 


Weight of total locomotive 125 tons. 
Engineer wages per hour... axe 
Three brakemen , ,, 0.90 
Total wages of crew 1,80 


Efficiency of transmission, rail to bus-bar, 70 per cent. 
Maintenance of locomotive, 5 cents per mile run. 


The train crew is so divided as to permit of the location of a 


‘ brakeman in the engineer’s operating cab. 


The cost of electrical power must in this instance be most 
arbitrarily assumed, owing to the widely different cost of coal, 
possibility of water power, &c, obtaining in different localities. 
As the cost of coal for steam locomotives will also vary greatly 
as to price and quality, it has been assumed at $3.00 per 2,000 
pounds, and a cost for electric power of one-half cent per kilowatt- 
hour is based upon using the same price and quality of coal. 
As it is further assumed that an entire engine division of, say, 
150 miles is to be electrified, it gives promise of a 24-hour load- 
factor of 50 per cent. and this figure has been taken. Approxi- 
mating the first cost of installation of the generating station at 
$100:00 per kilowatt, and allowing 10 per cent. per year for interest 
and other fixed charges, the cost of power is brought up to possibly 
$0.0075 per kilowatt-hour at the station bus-bar. 

The effect of increased speed on cost of operation is clearly 
shown by comparing the performance capacity curves of the steam 
and electric locomotives, figs. 4 and 6. - 

It will be observed that the reduction in the operating ex- 
penses is effected in the two items of crew wages-and maintenance 
of locomotives, and that the cost of fuel remains practically 
unchanged. The speed does not affect the cost of fuel or power, it 


being assumed that the motive power for the various speeds is so 
proportioned as to operate at the point of greatest economy. 

With coal at $3.00 per 2,000 lb. in each case, the steam loco- 
motive can generate a horse-power at the drivers at anjexpenditure 
of $0.006, as against $0.0039 for fuel alone with the electric; but 
the two figures are not directly comparable. 
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TRACTIVE EFFORT IN POUNDS 


Fic. Capacity, Locomotive (Drruct- 
CuRRENT GBARLESS), GRADE 2°2 PER CENT. (UP). 


The saving or deficit in the power item with electric, as con- 
trasted with the fuel item of steam locomotive operation, must be 
largely determined by the local factors entering into the case. 

The cost of fuel or power, being fundamental, constitutes a fixed 
item in the total cost of operation, while the other two items, crew 
wages and maintenance expenses, will be determined solely by 
the method of operation and the excellence of motive power used. 

While the figures shown in figs. 4 and 6 indicate a certain 
relation among the three items of fuel, crew and maintenance 
expense, this is not the true relation obtaining in practical 
operation, for the reason that the values given in the curves 
assume continuous operation up grade under the conditions out- 
lined ; hence it becomes necessary to modify the figures arrived at. 

The schedule speed on several mountain divisions is approximately 
50 per cent. of the average running speed, and this figure is assumed 
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in the following statement of cost of operating 1,000 ton-miles with 
steam locomotives, averaging the cost,of up and down-grade running. 
Owing to the higher schedule speed of electrically operated trains, 
resuiting in fewer meeting points with the same tonnage handled, 
and due to the absence of forced stops to take on fuel and water, 
&c., it is assumed that with electric motive power the schedule speed 
may be 60 per cent. of the running speed. 

With the electric locomotive standing, or coasting down grade, 
there is no demand whatever made upon the generating station, 
and hence the only expense carried through these periods is 
that for train crew and a certain amount for maintenance. On the 
other hand, with the steam locomotive there is a considerable 
amount of fuel burned and water wasted when standing at sidings 
and when coasting. In the case of mountain railroading, with its 
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frequent and prolonged delays, this waste may reach considerable 
proportions. . 

Locomotive performance capacity curves may therefore be plotted 
which will show approximately the true relation between the several 
items of fuel, crew wages and motive power maintenance, by adhering 
to the following assumptions :— 


Ratio schedule to running speed up-grade 
steam locomotive, 50 per cent. 


electric 60 per cent. 
Schedule speed down-grade, steam act 15 miles per hour. 

” » electric ... 18 miles per hour. 
Cost of coal x BS na $3.00 per 2,000 1b. 

» electric power ... 0°0075 per Kw.-hr. 

Efficiency of distribution a sei 70 per cent. 
Crew wages per hour, steam ... ie = $2.15. 

Maintenance locomotive, steam ae “jae $0.137 per mile. 

electric $0.05 per mile. 
Fuel waste per idle hour, steam sos 400 Ib. 


An inspection of the performance curves shows that in practical 
operation the fuel expense approaches more nearly to the value 
of the other items considered, instead of being greatly in excess of 
them as indicated in the theoretical performance curves, figs. 4. and 
6, showing up-grade operation only. For operation on lesser 
grades than 2°2 per cent. all items are reduced, and the total and 
sub-divided comparative costs are given in the following table and 
in fig. 8 :— 

ComparaTIvE OPERATING PER 1,000 Ton-mILES STEAM 
Exxotric Locomorivss. 
AVERAGE OF Up anD Down-GRraDE OPERATION.’ 


Steam Locomotives, 


Grade... as 4% 1% 14% 2% 

Coal 15 cents 255 cents 38 cents 53 cents 
Maintenance... 105 ,, 178 36 


Electric Locomotives. 


Grade... we -4% 1% 14% 2% 
Power... «» 20 cents 35°5 cents 50°5 cents 66 cents 
Oraw 122°; 18 24 % 

’ Saving Effected by Electric Operation. 
Grade... 1% 14% 2% 


cents 13°4 cents cents 3771 cents 


A study of the above table is most instructive, as it shows that 
while the percentage saving with electric operation is approxi- 
mately the same whatever the ruling grade, yet the actual money 
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Fic. 8.—Service Capacity or Stzam anpD Exectric Loco- 
MOTIVES, AVERAGE BOTH DiRECTIONS AND ANY GRADIENT. 


saving is.much greater on the heaviest grades. As about the same 
investment must be made in each case for distribution system, 
including third-rail or overhead trolley, sub-stations, &c., the infer- 
ence must be drawn that heavy-grade divisions present a more 
attractive field for electrification than level sections when con- 
sidered from the purely economic standpoint. There are other 
items of saving and other reasons for electrification which may be 
more or less controlling in individual cases, but it seems possible to 
make the broad statement that the mountain-grade division offers 
a particularly attractive field for the electric locomotive, and its 
introduction should be the means of effecting such economies in 
both freight avid passenger transportation as to pay a satisfactory 
return upon the investment required. . 

So far, the matter has-been viewed from the standpoint of com- 


parative operating. expenses for a given tonnage moved. There 
is another argument for electrification which may, in certain 
instances, be of a much more controlling nature. Most of our 
mountain roads are single track, and trans-Continental tonnage has 
so increased as seriously to congest these mountain divisions. The 
heavy trains of the plains, weighing 2,000 to 3,000 tons, must be 
split up into units of about 1,000 tons, in order that the present 
steam engines, operating double and even triple, may hau! them 
over the heaviest grades. The slow speed obtainable makes the 
number of trains on a mountain division large, the meeting points 
frequent and hence, however good the despatching system em- 
ployed, there will of necessity be a considerable amount of lost 
time. Add to this the failures of motive power being worked to 
its limit, and there is reason for the claim that the tonnage 
capacity of the division will be greatly increased by the intro- 
duction of electrically-hauled trains. 
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Fia. 9.—Hourty TonnaGe Capacity oF STEAM AND ELECTRIC 
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The latest Mallet compound, weighing 413,000 lb., is the largest 
steam locomotive yet built, and is of particular interest owing to 


’ the enormous boiler which such a construction permits. With a 


total heating sirface of 5,300 sq. ft. we should expect an evapora- 
tion of 63,600 lb. of water for a short period, and possibly 48,000 lb. 
water continuously. With a possible evaporation of 6 lb. of water 
per lb. of coal, this would necessitate the buraing of 8,000 lb. of 
coal per hour, requiring the best efforts of two firemen if main- 
tained for several hours. Assuming a steam consumption of 22 lb. 
per B.H.P.-hour, such a locomotive should give a sustained output of 
2,180 .P. at the rim of the drivers, and this with a weight with 
tender of approximately 300 tons, or three times the weight of an 
electric locomotive of the New York Central 6,000 type giving the 
same horse-power output. ; 

The two locomotives are, of course, designed for entirely dis- 


similar classes of work; but it is not unfair to compare them on a 


horse-power basis as it is the huge boiler of the Mallet that is 
remarkable, and upon this basis the selling price of the two 
machines is approximately the same. 

The comparative cost of electric and steam locomotives is 
generally considered as very favourable to the steam units, but 
reversing the usual methods and comparing the cost of the electric 
with that of the steam locomotive or locomotives required to replace 
it, may reverse the relations. The electric locomotive requires no 
more than casual inspection, can be side-tracked indefinitely and 
still be ready for instant operation at fullycapacity, can run 24 hours 
without a stop, if necessary, and all these advantages and others 
offer a guarantee for a much greater annual mileage than is 
possible with its steam competitor. Then, too, compare the cost of 
a group of steam locomotives (no single unit could be designed to 
give the output) capable of delivering even 4,000 u.P. continuously, 
with a single electric unit of this output, and the difference in cost 
is not great. It may be stated broadly that for a given gross 
annual ton-mileage moved, the cost of steam locomotives may be 
even greater than the cost of the electric units replacing them. 

As against the reduction in fuel expenses promised by the use 
of the compound locomotive fitted with superheaters and feed- 
water heaters, the electrical engimeer has up his sleeve the great 
possibilities offered by regeneration of power while electrically 
braking on mountain-grade divisions. The amount of power saved 
by this means may in certain installations amount to as great a per- 
centage of the total as is the saving effected in coal expenditure 
with steam locomotive by compounding and providing superheaters 
and feed-water heaters. 

The chief advantage of regeneration lies in the assurance it offers 
of greater safety in operating on heavy grades. The present 
method of braking, by friction between wheel and shoe, results 
in overheated parts, breakages resulting therefrom and consequent 
danger of derailment. The descent of a long heavy. mountain grade 
is accompanied by the shoes and wheel rims becoming heated to a 
dull red, while the introduction of the electric locomotive offers an 
opportunity of holding the train in whole or in part by means of 
the same motors used to haul it up grade, and thus eliminating one 
of the greatest sources of danger ia mountain railroading. : 

The subject of the electrification of steam roads is a very broad 
one,.and while this paper has been devoted largely to 2 discussion 
of operating expenses as affected by the different characteristics of 
the two types vf locomotives, it has been done to illustrate the 
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advantages resulting from increased locomotive capacity. - The key- 
note of electrification is capacity ; by approaching the problem from 
this standpoint only can full benefits be obtained. 


Institution of Electrical Engineers (Birmingham Local 
Section). 


At the opening of the session on November 20th, when Dr. Kapp 
delivered his address (see Exucrrican Review, November 22nd, 
p. 842), he remarked that he hoped that any manufacturers who 
might be present at the meeting would give them the benefit of 
criticism on the points he had brought forward. 

Dr. W. E. Sumpnger, who opened the discussion, said that, in his 
opinion, the result depended nine-tenths on the way in which a 
young man worked and one-tenth on the way in which he went. 
On the whole, he agreed with the advocacy of the “Sandwich” 
system. Its success depended on securing the help of the manu- 
facturers, and in order to ensure this, care would have to be taken 
to select only the most deserving students. Dr. Walmsley had 


_ pointed out the necessity of taking particular care in this respect, 


and if this were done manufacturers would approve the system 
more and more as time went on. 

Mr. R. K. Moncom was not in favour of the “ Sandwich” system 
which, as proposed by Dr. Kapp, was a case of thick bread and thin 
meat. They had heard of a great many things, which the student 
must learn during the time spent in the works, but the chairman 
had not mentioned everything. A man had to learn, for instance, 
that what was theoretically best was not necessarily the best com- 
mercially, and that economy in the use of material was not always 
advisable. .The proposed three months each year during the 
college course was not long enough, and the student would after- 
wards require a practical course quite as long as though he had not 
worked. on the “Sandwich” system. Mr. Morcom advocated u 
shorter theoretical training than was usual, with a practical course 
either before or after. 

Mr. Brown agreed with Mr. Morcom. Immediately a man 
became of the slightest real use, he would have to go away. If he 
got sw far that he could be given any responsibility at all, then to 
do so would only be to upset the works system. The time was not 
sufficiently long to make the man of any real value. 

Mr, R. A. CHattock agreed with previous speakers that from 
three to four months per year for several years would not fit a maa 
to take his place as a practical engineer. At least two years would 
be required after the college course. An alternative suggestion that 
might get over the difficulty would be to alternate a year’s practical 
work with a year’s theoretical work. It remained for manu- 
facturers to say how this’would affect them. 

Mr. §. H. Howpen was afeaid a large number of students 
expected to obtain positions as assistant manager or assistant 
foreman at the end of their college training. For such students 
these periods of three months in the works would be very valuable 
as showing how impossible that was. The difficulty in connection 
with the system would be that at busy times the students would 
not be available, and that they would want to go to the manu- 
facturer at a slack time when he did not want them. 

Mr. J. C. VaupRrEy expreised the opinion that a course of 
technical eduction should be followed by a practical training in 
works. The latter experience was a great assistance to a man in 
afterwards getting a responsible position, and the lack of such an 
experience would be a difficulty in connection with the “Sandwich” 
system. The system had one advantage, in filling up an unneces- 
sarily long vacation of three months. It could be made more use- 
ful by shortening the other holidays and lengthening the summer 
course. In connection with the mechanical training, it would be 
convenient for a student to spend, say, one such vacation in the 
foundry and another in the pattern shop, in either of which 
departments a few months’ experience was sufficient for most 
engineers, 

Mr. Hatrorp spoke against the apprentice system ; it was left 
entirely to the man himself as to whether ke got any good out of 
it or not. Hethought the “Sandwich” system might be preferable, 
especially if the vacation were lengthened. 

Mr. Aston Hino said it was important to find out for what 
particular branch the man was best fitted; if this point were 
attended to there would be fewer men in positions for which they 
were not really suited. 

Mr. Jackson said a system similar to the “ Sandwich” system 
had been tried in connection with Whitworth scholars, but had been 
given up mainly because it had been found that many of the men 
would not work. It all depended on the personal element. 

Mr. Goopc#ixp remarked that the training should depend upon 
what a man had mapped out for himself, but in any case they could 
not put too high a value on workshop experience. 

Mr. Pearson said that a student would learn what was necessary 
during his time in the shops in a much shorter time than the 
average man. Also, although a man on leaving a technical college 
might be useless at first, he would in a very short time become more 
useful than a man who had not had such a training. 

Mr. Marpuss asked for whose benefit the long vacation had been 
devised, seeing that they had been told it was necessary for the 
student to do other than college work during that time. It occurred 
to him that they might arrange a “Sandwich” system with alter- 
nate theoretical and practical courses each lasting six months, some 
students taking the former at the same time that others took the 
latter. In this way there would always be an equal number of men 
asking for employment in works, and they would be able to deal 
vith twice the present number of students in existing Universities. 

There was no reply to the discussion, and: the. proceedings ter- 
minated with a rote of thanks to the chairman for his address. 


The Magnetic Testing of Iron. - 
By W. H. F. Murpocs, B.Sc , Associate Member. 


(Abstract of paper read before the InstrruTion OF ELECTRICAL | 
Eneingers at Shefield, November 25th, 1907.) 


Ir occurred to me some years that a permeameter of a workshop 
type might be constructed, if, instead of pulling the ends of the 
specimen apart, as in the 8. P. Thompson or Hopkinson type, the 
specimen were made to slide for a very short distance on the yoke. 
. The present paper is based on the results of some experiments 
made for the purpose of finding if this was practicable. 

If two magnetised plane surfaces each of area a square centi- 
metres are in contact, and # lines per square centimetre pass 
between them, then the attraction between them is /8r 
dynes. 

"Since for air » = 1, and if the lines of induction in the iron pass 
from one face to the other without spreading, then B = 4, and the 
force is B? a/8r dynes. 

The action of Dr. 8. P. Thompson’s traction permeameter, and of 
Dr. Hopkinson’s permeameter used as a traction instrument, depend 
on this or a simular formula, which has been confirmed for a very 
wide range of inductions. 

Referring now to fig. 1, it is easy to calculate the friction pull :— 

Let— 
w = weight of the moving portion of the specimen being 

tested. 


2 
Fe . = force due to magnetic attraction. 


fo = friction pull when the specimen is demagnetised. 
= total friction pull required to keep the specimen 
in motion when magnetised. 
y = coefficient of friction for the sliding surfaces. 

ThenB =k /f—f, wherek = (8 

In this paper f — *, is measured in 16-oz. lb., and B in lines per 
square contimetre. 

With regard to the errors in using this method, it is easily shown 
that a considerable error in f — /, affects the value of B to half the 
extent only. - 

Suppose f — f, is 12]b. and 6 f = 1oz., then the error in B is 
only 0°26 per cent. 

The coefficient of friction is easily determined by finding the pull 
required to slide the:specimen over the surface when i ‘is 
demagnetised, and then loading it up mechanically either by a 
spring or by putting weights on it. Here the difficulty of starting 
friction comes in. This appears to be generally greater than the 
normal sliding friction, aud, the coefficients of friction show little 
agreement amongst themselves. 

The results I obtained for starting friction coefficients between 
the cast-iron bar and wrought-iron yoke show how erratic they 
appear to be. : 

When, however, an initial pressure is applied by hand to the bar, 
much more consistent results are obtained. The errors are not 
very great, and the signs of the errors in and f — f/f, are of 


_ opposite characters, so that they neutralise completely. 


Fie, 1, 


Inthe equation above, a term involving the force necessary to 

accelerate the moving specimen is omitted, so that the expression is 
not strictly accurate ; but the term is very small, and in many cases 
zero. , 
The coefficient of friction does not vary for the comparatively 
small loads occurring in practice. At 8,000 lines per square centi- 
metre there is only 60 lb, per sq. in. pressure. The bearing 
surfaces, however, must be kept perfectly clean and free from 
lubricants. 

A rough instrument was made purely for experimental purposes. 
It consists of two bars and two yokes: The bars are of cast-iron, 
and the yokes of soft wrought-iron, the surfaces in contact 
being carefully trued. One of these bars remained fixed, 
the other being movable, a string being put round it and passing 
over the pulley, to carry the necessary scale pan and dead weights. 

The method of working was as follows: The no-load friction pull 
having been determined and the constant for the formula calculated, 
current was passed through the coils on the bars to be tested, and 
was kept constant by means of a suitable resistance, and the pull 
f was measured. Then 8 could be calculated. A series of readings 
was then taken. 

The double-yoke instrument, however, is chiefly of theoretical 
interest, and suitable only for laboratory work. The chief trouble 
with it appears to arise from imperfect demagnetisation of the bars 
and yokes between the experiments at long and short distances 
respectively. It is also more difficult to get correct alignment of 
the four surfaces in contact than.would be the case if there were 
only two as in fig. 1. 

An. instrument of the single-yoke type was constructed, and 
several sets of experiments were. made with it. The coefficient of 
friction was-measured and taken as = 0°163, and the bar tested was 


of cast-iron. ' 
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The instrament was also tested ballistically, and the results of 


this are given in the curve below, fig. 2. 
A sample of wrought-iron was next tested. The particulars are 


as follows :— 
Friction pull /, = 0°75 lb. 
y= 015 

_ Constant = 1,700. 

When the current reached 83, the number of turns, originally 
three, was altered to six, doubling the constant. 

It would appear that an instrument of this type affords a 
ready means of testing iron, especially the grades with lower 
permeability. 

Tast oF Wrovucut-Iron Bar. 


Current, H=03140. f-f. B= 1,700 
20 0°75 


0°62 1,470 
29 0°94 1:00 1,700 
44 1:38 1:37 1,990 
56 1°76 212 2,500 
67 2°10 2°62 2,750 
83 2°60 391 3,360 
56 3°52 10°62 5,550 
67 4°22 14°62 6,500 
86 540 23°12 8,160 


The material under test. may be left almost untouched by a tool, 
and may be in very large pieces. The magnetic circuit remains 
absdlutely unbroken throughout the tests, and the molecular magnets 
are not subjected to abrupt shocks, but may be carried gradually 


through a complete cycle. The test is of the simplest description, - 


requiring only the reading of an ammeter, and adjusting of a dead 
weight, or spring balance. 

A simple permeameter would be one as in fig. 1. This would be 
used for ordinary workshop tests, the curve obtained from the 
material being compared with that of a standard bar, instead of 
using @ double-yoke method of testing. A few readings only need 
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Fic. 2.—Resunts oF oF INSTRUMENT, 


be taken to settle the magnetic* properties sufficiently. The 
accuracy aimed at in all the foregoing experiments was about 5 per 
cent, this being sufficient for practical purposes. I have en- 
deavoured throughout to show that the results obtained are consist- 
ent, and for purposes of comparison that is all that is necessary. 

I have to express my indebtedness to Prof. Francis G. Baily, to 
Mr. W. Mansergh Varley, Mr. W. H. Eccles, and Mr. Charles F. 
Smith, for their kindly criticism and valuable suggestions. 

My colleague, Mr. A..T. J. Kersey, made the instruments for me, 
and has suggested many improvements which will probably be 
embodied in a newer type of instrument. 

In an appendix the necessary data re constants and magnetic 
circuits are given, together with a list of papers referred to. : 
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LEGAL. 


SLANDER ACTION. . 


At the Liverpool Assizes on Wednesday and Thursday of last week 
was seen the sequel to the announceme xt of the loss of £16,000 on 
the year's working of the Wigan Corporation Electric Tramways. 
An action for slander was then heard, in which damages were 
claimed by Wm. Sharrock, an alderman of the borough, against Albert 
Edward Stoker, elective auditor and a Socialist, and the plaintiff 
was awarded £100. The ac‘ual slander was uttered at a public 


meetiog held in the Market Place, Wigan, on July 22nd, 1907, at ~ 


which defendant moved a res lution :—‘‘ That this specially-called 


meeting of ratepayers and electors hereby declares that if has no_ 


confidence in the chairman and vice-chairman of the Tramways 
and Electric Light Committee, and demands their resignation of 
the same posts”; and in submitting the proposal, defendant, 


among other assertions, said: “In my opinion, so long as you have | 


these two men on your Tramways and Electric Light Committee, 
they are bound to be a failure.” Further, he imputed dishonour- 
able conduct against plaintiff in his position as chairman of that 
Committee. 

According to the report of Mr. J. Slevin, the engineer and 
manager (who gave evidence at the Assize Court), the deficit was 
due in the first place to the capital cost per mile involving a yearly 
charge of nearly £29,000 for sinking fund and interest, and in the 
second place to the cheap fares, adopted against Mr. Slevin’s advice, 
Several changes in the working arrangements have been introduced 
since the true state of affairs were revealed, including the abolition 
of all contract tickets and the increase of single fares. The 
Tramways Committee also decided to ask the Board of Trade to 
nominate two experts to inquire into the position and working of 
the department. In the end, however, the Wigan Corporation 
have called in Mr. A. A. Day, A.M.Inst.C.E., M.Inst.E.E. (borough 
electrical engineer and general manager of the Bolton tramways), 
to go over their tramway system and electricity department, and 
to report thereon. 


Exvxcrricrry. 


On Monday, at the Marylebone Police Court, Luigi Armanni, an 
electrician, occupying some basenient premises in Baker Street, 
was ordered to pay the maximum penalty of £5, with £21. costs, 
(or, in default, six weeks’ imprisonment), for having fraudulently 
used the electricity of the Marylebone Borough Council. From 
the evidence it appeared that he had tapped the Council’s wires, so 
that he had 17 lamps in a workshop and other rooms taking 
unregistered current. Only that supplied to three other lamps was 
recorded on the meter. . 


JOHNSTON, BensaMIN & Co. 


Mr. Justice Parxse, in the Chancery Division on Friday, heard a 
motion in ve Johnston, Benjamin & Co., Ltd. (Rawlins »v. the 
Company), for the appointment of a receiver and manager, in a 
debenture-holders’ action. No interest had been paid since the 
date of the debentures, which was 1901, and a resolution had been 
passed to wind up the company. The company carried on business 
as electrical cable manufacturers at Ashton Street, Canning Town, 
His Lordship sanctioned the appointment. 


Nort# or Scotnanp Licut anp Powsr Co. PRosEcuTED. 


Berore Sheriff Lee in Forfar Sheriff Court, the North of Scotland 
Electric Light and Power Co., Montrose, were charged with an 
infringement of the Factory and Workshops Act. It was alleged 
that the company, which carries on business in Brechia, on Sunday, 
August 25th last, employed.a lad in their factory between the hours 
of one o’clock in the afternoon and nine o’clock at night. 

For the company, an agent appeared and tendered a plea of 
guilty. He remarked that the reason for the lad being employed 
was owing to a breakdown of the accumulators, which made it 
necessary for them to run day and night. 

The InsprotTor under the Act, who prosecuted,-said that this was 
one of the worst cases in the way of illegal employment that he had 
had to deal with. The lad should not have been employed on the 
Sunday at all. He had worked from one in the afternoon till nine, 
and then had to be out the following morning at six o’clock, and 
work till two o’clock. Boys under 18, he considered, should not 
:work more than nine hours at a stretch. On the day in question 
the lighting of Brechin, during the time from one o’clock till nine, 
depended upon a boy of 16, this lad having been in charge of the 
shop during that time. 

A fine of £2, with 9s. 6d. for expenses, was imposed. 


Licut Frrrmcs Casn.—LANDLORD AND TENANT. 


In the Portsmouth County Court last week, before his Honour 
Judge Gye, the question whether electric light fittings installed by 
the tenant are the property of the landlord, was under considera- 
tion. According to a report in a Portsmouth newspaper, the 
plaintiff was Mr. John Parkhouse, the owner of the premises, 179, 
Commercial Road, Portsmouth, who sued Mrs. Alprovitch for £13 
9s. 6d. and damages in respect of the removal of electric light 
fittings from the premises. e 

Mz. 8. Brurron, for plaintiff, said that when Mr. Parkhouse pur- 
chased the property there was only gas in the premises, but his 
first tenants, the Mutoscope Co., had the place fitted throughout 
with electricity, which they required for purposes of their business. 
Upon the company leaving, Mr. Parkhouse made terms with the 
trustee for the surrender of the lease ; and partly in consideration 
of arrears of rent, &c., the electric light fittings were 
taken over. The premises were then let to Mr. Alpro- 
vitch, the defendant's son, who carried on the business of 
house furnisher there for several years. The stock-in-trade was 
after that acquired by his mother, who made terms with Mr. 
Parkhouse to continue the tenancy until she was able to dispose of 
the stock. When the tenancy ceased, plaintiff informed the defen- 
dant that she must not sell the fittings, but afterwards it was 


found that the premises were absolutely stripped of gas and electric . 


light fittings, and that the electric light wires had been torn up, the 
place being left in a dilapidated state. The defendant claimed that 
she purchased the fittings from the trustees of the bankruptcy, but 
that was denied. Mr. Brutton did not dispute that Alprovitch 
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might have installed additional electric light fittings, Two aro 
Jamps were removed, but they were afterwards returned. 

Mr. PaBKHOUSE gave evidence in support of theclaim. He paid 
£10 i the two arc lamps, but he denied that he gave them to the 
tenant. 

Mr. H. B. Morais, joint trustee of the estate in bankruptcy of 
young Alprovitch, asserted that the son’s estate was sold to the 
defendant, but not the gas and electric fittings. The subsequent 
tenant told the Court that when he took over the premises he had 
to have the premises rewired, and there were no electric light 
fittings or gas fittings of any kind, the wiring also being torn out. 

The defence, which was conducted by Mr. G. H. Kune, was that 
his client purchased from the trustees in the son’s bankruptcy all 
his interest in the premises. When the premises were taken over 
there were no electric lighting fittings or gas fittings there, and she 
employed Mr. Gardiner, electrician, to put ina complete installation 
of electric light and gas fittings. The bill for the work was produced, 
the cost being £10 10s. 6d. 

The JupGE stopped the case, and gave judgment for the defen- 
dant, with costs, remarking that it was conclusively proved that the 
fittings were not there when the tenancy was commenced, and 
therefore she was entitled to take them away. 


BUSINESS NOTES. 


Trade Statistics of New Zealand for 1906.—The 
following statement shows the imports of electrical and other 
materials into New Zealand during 1906; the figures for 1905 are 
added for purposes of comparison :— 


1905. 1906. 
Rails,— £ £ 
From United Kingdon ... ea 78,833 197,000 
» United States ... 23,050 2,288 
» Other countries ... 787 2,316 


Total ... aes 102,670 201,604 


Telegraph and Telephone Wire.— 


From United Kingdem... _... 9,033 26,839 
» Germany ... 9,434 
Other countries ... 111 
Total ... ae 9,033 36,384 


Iron or Steel Wire unenumerated, except 
Fencing Wire.— 


From United Kingdon ... Si 7,391 11,585 
» United States... See 1,045 2,301 
» Other countries ... 2,304 
Total ... axe 9,348 16,190 
Lamps, Lanterns, &e.— 
From United Kingdon ... Ae 14,506 19,606 
» United States 11,137 11,084 
» Germany 7,941 7,960 
» Other countries ... Sap 1,021 2,128 
Total ... oe 34,605 40,778 
Electrical Machinery.— 
From United Kingdom ... aie 91,338 109,214 
» Australia ... rie ab 20,003 30,110 
» Germany ... tee se 3,339 6,908 
» Belgium ... 3,539 17,446 
» United States... ovis 41,325 21,369 
.y Other countries ... dee 250 2,650 


Total ... ie 159,794 187,697 


Steam Engines.— 


From United Kingdon ... bas 7,565 6,437 
» United States... os 901 1,204 

» Other countries ... sis 629 66 
Total ... ee 9,095 7,707 

Gas and Oil Engines.— 

From United Kingdom ... tie 41,657 44,980 
» United States ... 19,849 25,308 

» Belgium 1,475 1,551 

» Australia ... pl nuk 2,881 4,491 
a» Other countries ... wis 738. 903 
Total ... 68,130 97,759 


1905. 1906. 
Boilers for Engines.—~ £ £ 
From United Kingdom .., so 8,004 4,466 
» United States... dey 36 209 
»  Othercountries ... 359 47 
Total ... ia 8,399 4,722 
Mining Machinery.— 
From United Kingdon ... ade 29,806 33,914 
» Australia ... 4,346 3,389 
» United States... at 2,555 3,037 
» Other countries ... NS 212 190 
Total ... mise 36,919 40,530 
Engines for Mining.— 
From United Kingdon ... ats 967 7,830 
» Australia... 62 54 
Total ... $a 1,029 7,884 
Boilers for Mining.— 
From United Kingdon ... a 320 275 
Total ... one 556 275 
Pumps. 
From United Kingdom ... 4,082 
» Australia ... ote es 1,812 1,893 
» United States... 4,016 2,366 
» Other countries ... “ees 467 405 
Total ... aks 9,403 8,746 
Machine Tools.— 
From United Kingdom ... eke 14,899 19,299 
» Australia ... 3,141 2,158 
» Germany ... wee wae 125 800 
» United States ... 4,025 4,829 
» Other countries ... 104 49 
Total ... 22,294 27,135 
Tramway Plant.— 
From United Kingdom ... 5,922 5,511 
» Australia ... 141 490 
» Germany ... 216 217 
» United States... ose 17,849 4,393 
» Other countries ... Sia 13 7 
Total ... ws 24,141 10,618 


Cannon Street Lighting.—We are informed that in 
our article last week on electric lighting in the City, under 
the heading of “ New Electrical Devices, Fittings and Plant,” there 
is a slight error, as in addition to the Gilbert arc lamps installed 
by the Charing Cross, West End and City Co., in Cannon Street, 
there is a similar number installed there by the same company 
of the “ Oriflamme” type, made by the Oliver Arc Lamp, Ltd. 


France.—A company has just been formed at Rouvroy, 
with a capital of £6,400, to be known as La Société de la Fabrica- 
tion de Chaines Soudee3 Electriquement d’apres jle procedé Giraud. 


Book Notices.—Die LElektrischen Bahnen und thre 
Betriebsmittel. By Herbert Kyser. (Vol. 9 of “ Elektrotechnik in 
Einzel-Darstellungen”). Brunswick: F. Vieweg & Sohn. Price 
5m. 50 pf.—The subject of electric traction is treated in a thoroughly 
practical manner in this little book, and it should be of great assis- 
tance to those having a preliminary knowledge of electricity in 
obtaining a general insight into the problems of this special branch. 


_ Chapter I describes the various forms of current used, the methods 


of collection and the most suitable voltage for various cases. 
Chapter II deals with the characteristics of the various direct- 
current, alternating-current, and three-phase motors. In Chapter IIT 
the methods of speed regulation. and braking are discussed. 
Chapters IV and V deal with the determination of the tractive 
effort, the size of motor, the train frequency, and the total power 
consumption, whilst in Chapters VI and VII the questions of mains 
and power stations are discussed. The diagrams are numerous and 
exceedingly clear, so that though, owing to the amount of ground 
covered, the descriptions are necessarily often condensed, there is 
little difficulty in grasping the essential points of electrical tram- 
way and railway traction from a perusal of the book. 

The Motor Manual. London: Temple Press, Ltd. Price 1s. 6d.— 
The Temple Press, Ltd., have lately published the tenth edition of 
this practical hand-book, which deals with the working, principles 
of construction, and management of petrol motor-cars. The fact 
that the work has run to 10 editions is an excellent indication of 

-its practical character; in fact, it forms a vade mecwm to all 

interested in motor-cars, and especially to those who have recently 

joined, or are contemplating joining, the ranks of motorists. Ina 
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series of nine chapters, every detail of the motor-car is carefully 
described, as are also the main components of the engine and their 
method of operation. A long chapter is devoted to the subject of 
electrical ignition, and we note that considerable atteation is 
centred on the latest development of automobile engineering—the 
use of magnetos, both high and low tension, in place of coil and 
accumulator for ignition purposes. 
subjects as ‘“‘ How to Become a Motorist,” ‘“ The Choice of a Car,” 
“ How to Drive,” while a large number of pages are set apart for 
practical hints on adjustment and repairs. The book is written in 
such a way that the novice is not over-powered by too many tech- 
nical terms, and in view of the steady increase in the popularity of 
motor-cars, we see no reason why the Manual should not run to 
many more editions. 

“The Mechanical World Pocket Diary and Year Book for 1908.” 
Manchester: Emmott & Co., Ltd. 1907. 6d. net. 
“The Elements of Electrical Engineering.” 
a edition. London: Crosby Lockwood & Son. 

s. net. 


Mexico.—The Board of Trade Journal says that the 
Empresa del Ferrocarril Industrial de Puebla is to be allowed to 
import, free of duty, the material necessary for the conversion 
of the line to electric traction. 


A Dundee Tramway Contract.—The Dundee Tramways 
Committee have finally considered the proposed contract to the 
Brush Electrical Engineering Co. for car-bodies. A contention had 
arisen with regard to the standard rate of wages. By those who 
were in favour of the contract being placed with the company, it 
was pointed out that in the clause of the Standing Order referring 
to the question of wages, these words occurred: “ The standard rate 
of wages for the class of work done,” and they argued that this 
prevented them taking account of anything else, reducing the 
question to whether the Brush Co. did or did not pay the standard 
wages for this class of work. Ultimately it was moved that the 
meeting be adjourned until the Committee received the pay-sheets 
for the past four or five weeks from the Brush Co. showing the wages 
paid for this class of work. Against this it was proposed that the 
Committee decline to accept the offer of the company, but by five 
votes to three the motion was carried. 

The Committee met again on Tuesday last week, when the Brush 
Co.’s pay-sheets for several weeks past’ were before the meeting. 
It was moved and seconded that the next lowest offer be accepted, 
and a proposal that the contract be given to the Brush Co. found 
no support. The next lowest offer, which it was agreed to accept, 
was from Milnes, Voss & Co., Ltd., Birkenhead, and their price was 
£40 per car more than that of the Brush Co., which was equivalent to 
£240 on the whole contract. The Committee agreed to inquire as 
to the terms of the standard rate of wages clause adopted by other 
large cities. Later, at a full meeting of the Council, Mr. Speed 
moved the disapproval of the finding of the Committee, which was 
that as the Brush Co. had declined to allow their pay-sheets to be 
examined except by the Committee, their documents be not examined, 
an1 the contract be given to the next lowest offerer. He said that 
the Brush Co. kept their door open to unionists and non-unionists, 
and it seemed’ that an attempt was being made to shut the door to 
non-unionists. Mr. Don, in seconding, said it was unfair and 
unjust that the representatives of the company were not heard. 
If they were paying the standard rate of wages, they, as a Council, 
were bound to give them the contract. If they applied the same 
methods as they proposed to apply in reference to this contract, in 
private business from day to day, it would spell bankruptcy. The 
company in wishing to treat their pay-sheets as confidential, were 
only doing what any other firm would have done. 

Mr. Burke, in moving the approval of the Committee’s finding, 
said that instead of doing an injustice to the company, they were, 
if the offer were accepted, doing an injustice to its competitors. 
The difference in the offers was explained by the difference in 
wages. On a division the Committee’s recommendation accepting 
the next highest offer was agreed to by 19 votes to 5. 


Catalogues and Lists.—Messrs. Epwarp G. HERBERT, 
Lrp., Rosamond Street East, Manchester.—New catalogue con- 
taining particulars of their metal-sawing machines, automatic file- 
testing and indicating machines, also their belt hinges for jointing 
leather and cotton beltings, and a variety of other specialities, 
some of them new, including drill starters, centring tools, box 
jigs and cramps. The list is fully illustrated and gives prices. 

WarNnER ENGINEERING Co., Dartmouth Street, St. James’s Park, 
S.W.—Circular describing and giving prices of the “ Fors” accumu- 
lators, portable type, for ignition, carriage lighting, telephone, and 
other purposes. 

WELDLEss CHarins, Lrp., Gartsherrie, Coatbridge ——Pamphlet 
No. 3, containing illustrated information concerning their weldless 
steel car brake and bogie check chains, also particulars of tests con- 
cerning the tensile strength and rates of extension of same. 

Mk. G. Ex.ison, 17 and 18, Warstone Lane, Birmingham.—Leaflet 
relating to new patent automatic release starters for a.c. motors, 
protecting them against overload and no voltage. Sizes 3 to 
40 B.H.P. 

Messrs. Haywarp-Tytar & Co., Lrp., 99, Queen Victoria Street, 
E.C.—Copy of their 1908 diary and note-book. There is a good 
oe of useful memoranda relating to water supply, contained 

erein, 

Tue Breck Frame Lamp, Lrp., Hayes, Middlesex.—20-page 
illustrated pamphlet (No. £101) containing a full description of 
the Beck flame arc lamp and its parts, also instructions for its 
installation and working. Prices of lamps, spare parts and carbons 
are tabulated, and dimensional drawings are given. A photograph 
of the company’s works is included. Several accompanying loose 
lists deal in a similar manner with the Beck “‘ Regler,” an auto- 


By T. Sewell. 
1907. Price 
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matic resistance for maintaining constant current in arc lamps, 
electric furnaces, &c., also with arc lamp resistances and trans- 
formers. 

Mussrs. Junius Sax & Co., Lrp., 100, Charing Cross Road, 
London, W.C.—48-page catalogue (Section B, eighth edition) of a 
great variety of electric bell manufactures. Numerons illustra- 
tions appear showing their various bells, relays, complete bell sets, 
burglar and fire alarm contacts, water gauges and alarms, 
pendulum and replacement indicators, bell switches, pushes, 
batteries, wire, &c. - 

Messrs. D. Santont & Co. (1906), Lrp., The Alba Works, 
Beauchamp Street, Brooke Street, Holborn, E.C:—This is a very 
finely illustrated production of 48 pp., in which appear, printed on 
glazed paper, a large number of half-tone views, showing the 
factory and its different departments (machine shop, erecting shop, 
lamp racks, testing galleries, armature winding shop, painting and 
enamelling department, receiving and despatching stores). Follow- 
ing these views there is a brief description of the mechanism of 
the “Santoni” flame arc lamps, with a number of photo-process 
views showing the lamps in service in the grounds of the Irish 
International Exhibition, the streets of Bexhill and Beckenham, 
and in public buildings and shops in'London, Eastbourne, Liverpool, 
&c., and garages and factories elsewhere. 

Tue Exectricat Co., Lrp., Charing Cross Road, W.C.—Leaflet 
describing and illustrating their new house service type smail 
alternate current electricity watt-hour meter for inductive and 
non-inductive load. 

British THomson-Hovuston Co., Lrp., Rugby.—Reference card | 
on one side of which appears a serviceable list of the numerous 
addresses in London where their B.T,.-H.-Edison lamps may be 
bought. It is intended that the illustration on the reverse side 
shall first catch the eye and appeal to the fancy—it depicts a lady 
of some attractive qualities holding with upstretched arm a B.T.-H. 
lamp which has its own peculiar way of casting its illuminating 
rays. She rests leisurely upon her left hand, her finger tips reaching 
far-off Manchuria or China, while her dainty toes touch Western 
Europe. “The World’s-Brightest” is the description of this lamp, 
which gives “maximum light at minimum cost” and is ‘‘ made in 
Rugby.” 

~All H. W. SamprpGE & Son, Lrp., Highgate Street, Birming- 
ham.—A new electrical fittings supplement has just been issued. It 
contains finely executed illustrations of a number of new designs of 
brackets, pendants, lanterns, candle fittings, table standards and so 
forth in the Adam, Sheraton, Georgian and other styles. 

Messrs. Srzmens Bros. & Co., Lrp., London.—A new catalogue 
(No. 502), in expanding binder case, has been issued by the firm’s 
electric appliances department dealing with their thermo-elec- 
trical pyrometers and temperature indicators and recorders. 

Tun British ALumtnium Co., Lrp., 109, Queen Victoria Street, 
E.C.—New price lists of aluminium ingots, sheets, tubes, wire, 
bars, &c., also tabulated information as to weights, &c. 


Bankruptcy Proceedings. — A. McOuLLum.— 
Alexander McCullum, at one time a partner in the firm of Messrs. 
Holmes & McCullum, electrical engineers and general fitters, of 
Crown Works, Darwen, recently applied at the Blackburn County 
Court for his discharge from bankruptcy. The matter came into 
the Bankruptcy Court in 1905, and the Official Receiver observed 
that on the firm’s gross liabilities of £1,466, a first and final divi- 
dend of 4s. in the £ had been paid. The liabilities were £750, and 
there were no assets. No proofs were lodged on the separate 
estate, because the proofs were all made against the joint estate. 
Bankrupts, formerly working engineers, purchased the concern for 
£1,650 in 1900. - They each borrowed money from relatives, and 
paid £800 towards the purchase of the buildings, land, toole and 
machinery as a going concern, giving a mortgage for the balance, 
£850. ‘Not very prosperous, the business dwindled away until they 
were obliged to file their petition. Bankrupts kept proper books, 
but these did not disclose their position so as to comply with the 
Bankruptcy Acts. Bankrupts’ conduct during bankruptcy had been 
satisfactory. Applicant’s solicitor said it was a case of pure mis- 
fortune. If bankrupts could have got anything like £1,650 for the 
business, they would probably not have filed their petition. 
During the time they carried on their business there was a great 
depression in Lancashire, and they were unfortunately unable to 
take advantage of the boom in trade which set in just after they 
became bankrupt. The Judge jgranted the discharge, suspended 
two years. 

C. W. Srarrorp (Stafford Bros.), electrical engineer, Ocker Hill, 
Tipton.—December 6th is the last day for receipt of proofs for 
intended dividend, by E. P. Jobson,-199, Wolverhampton Street, 
Dudley, the trustee. 

Cryselco Lamps.—Amongst the numerous orders which 
have recently been received by Crysetco, Lrp., is one for the 
lamps for His Majesty the King’s new yacht Alexandra. We 
understand that the factory is working overtime in order to cope 
with the demand for this company’s lamp. 


Trade Announcements. — Mr. Monte CaLLow 
announces that owing to the constant inquiries from his customers 
for goods other than the specialties in which he has been dealing 
for the past eight years (motor-starters, regulators and controllers, 
electric capstans, &c.), he has closed down his business at Ipswich, 
and joined the firm of Marples, Leach & Co., of 6, Victoria Avenue, 
Bishopsgate Street Without, E.C., who will continue to sell his 
specialities, in addition to their dynamos, motors, fans, and general 
accessories. 

Mussrs. Exzorromorors, Lrp., Openshaw, Manchester (and 35, 
Queen’-Victoria Street, London, E.C.), call our attention to an 
advertisement that appeared in last week’s ELEctRicaL Review, 
concerning a firm in liquidation called the Electro-Motor and 
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Dynamo Co., whose business was stated to be for sale as a going 
concern. They wish us to state that they have no connection with this 
company, nor have they ever had any connection with a company 
bearing a similar title to their own. 


Messrs. Hernan & Frovups, Lrp., have opened offices at 56, Vic- 
toria Street, London, 8. W., underthe control of Mr. R. H. Hammersley 
Heenan, M.Inst.C.E., M.I.E.E., who, having recently retired from 
the position of general manager and engineer-in-chief, Table Bay 
Harbour and Docks, under the Cape Government, has now joined 
the boardof the company. Messrs. J. B. Corrie & Co., of 4, 5 and 6, 
Queen Anne's Mansions, Westminster, will continue to act as 
heretofore as the company’s agents in London for South America 
and other foreign countries. 


Dissolutions and Liquidations.—British Jouns- 
Manvitte Co., Ltp.—This company is winding up voluntarily 
with Mr. Harold Jones, 5, Lloyd’s Avenue, London, as liquidator. 

LaIpLAw, LaIpLER & Co., electrical engineers, Pink Bank Lane, 
Longsigbt, Manchester.—Messra, W. R. Laidlaw & W. C. Laidler 
have dissolved partnership. Mr. W. C. Laidler will attend to 
debts, &c., and will continue the business as Laidler & Co., at the 
same address. 

Tue N.Sg Exzcrric Storage Co., Lrp.—The liquidator 
(Mr. G. Pepper) in his cash account just issued concerning this 
company’s affairs, shows receipts amounting to £1,342 14s. There 
are no assets out of which to declare a dividend, as after deducting 
expenditure there is only £688 10s. capital to be returned to 
debenture-holders—£10 23. 6d, per cent. on £6,800. 


Ventilation.—A new system of electric ventilation has 
recently been installed at the Bon Marché, Stoke Newington, under 


the direction of the company’s consulting engineer, Mr. F. H. . 


Taylor, of Victoria Street, S.W. With the adoption of the venti- 
lating system, coupled with electric lighting, it has been found 
possible to bring additional departments into use. 


For Sale.—The Stockport Corporation Electricity Depart- 
ment invite tenders for the purchase of a 140-xw. Willans and 
Robinson engine and generator (shunt wound, 460 volts). Some 
particulars appear among our advertisements to-day. 


The Thury Regulator.—With reference to the article 
which appeared on p. 867 in our last issue, Mr. C. Campart, 49, 
Newgate Street, London, E.C., asks us to state that he holds the 
sole agency for the sale of the Thury automatic regulator in Great 
Britain and the Colonies, and particulars can be obtained on 
application. 


LIGHTING and POWER NOTES. 


Argentine.—The General Electric Co. (New York) has 
secured the contract for developing a water-power near Santa 
Florentina (Chilecito) for the Famatina Development Corporation, 
Ltd. Ultimately 1,000 u.P. will be available, and three generators 
will furnish electric light and power to a smelter, while power 
will be transmitted electrically some 30 km. to La Mejicana mines, 
at a pressure of 13,000 volts. - ' 


Barton (Lancs.),—The R.D.C. has decided to apply 
to the B. of T. for an extension of the E.L. order, ‘so as to include 
the parish of Flixton in the area of supply. 


Continental Notes.—ITaALy—A company has just 
been formed at Stradella with a capital of £18,000 and the title of 
La Societi di Elettricita di Oltrepo-Pavese, to establish a plant 
for the generation of electrical energy for lighting and power 
purposes. 

The municipal authorities of Popoli have applied to the autho- 
rities of the Province of Acqui for a concession to put down a plant 
to utilise the water-power of the River §. Callisto in the 
generation of electrical energy for lighting and power purposes. 

The central station at Via Adige, in Milan, is shortly to be 
supplied with a new steam turbine direct coupled to a 3,500-xw. 
three-phase alternator, to work at 1,250 n.p.m., generating at 8,650 
volts, 42 periods, complete with surface condenser and pumps. 

The firm of C. Zanchi & Co. is putting down a generating station 
at Beyamo, comprising a 1,250-xw. steam turbo-alternator, working 
at 1,500 R.p.m., generating three-phase current at 7,500 volts and 
50 periods, complete with condensing plant. A second group will 
be of 600-xw. output, coupled direct to a vertical high-speed engine 
working at 250 x.p1. Steam is to be supplied from four Babcock 
and Wilcox boilers, each of 150 sq. metres heating surface. 


Egham.—The Woking E.L. Co. has informed the 
U.D.C. that it contemplates purchasing the Order of the Egham 
E.L. syndicate: ; 


Gravesend—Northfleet.—The Gravesend T.C. has in- 
formed the Northfleet U.D.C. that the work of extending the E.L. 
to Northfleet will be put in hand a3 soon as- possible, and that 


unless citeumstances beyond the control of the Coancil arise, the” 


supply will be available by April 30sh next. 


Greetland.—The Elland U.D.C., in reply to a deputation 
trom Greetland, states that it is prepared to supply electricity in 
bulk to the Greetland authority at the boundary of the two districts 
at- the lowest possible prices, but it will. not purchase the pro- 
visional order and supply another district... . 


Heanor.—The local Tradesmen’s Association has asked 
the U.D.C. to consider seriously the advisability of lighting the 
streets of the town by electricity. 


Holywood, Co. Down.—It now seems that the lighting 
of this town by electricity will depend upon whetherthe Holywood 
and Belfast Tramway Co. will obtain energy for running its pro- 
jected system from Belfast Corporation, or whether the company 
generates its own power. In the latter case the town will be elec- 
trically lighted. 


Hoylake and West Kerby.—With regard to the 
application of the Caldy Manor Estate, Ltd., for a prov. order for 
E.L. at Caldy, the U.D.C. is considering the advisability of 
applying for powers to extend the area of supply so as to include 
that district. 


Johnstone.—The Strathclyde Electricity Supply Co., 
Ltd., has informed (the T.C. that it intends applying to the B. of T. 
for a prov. order for E.L. 


Liverpoo].—A_ L.G.B. inquiry was held on November 
26th into an application by the Corporation to borrow £200,000 for 
purposes connected with the supply‘of electrical energy. Among 
those in attendance were Mr. A. B. Holmes (consulting electrical 
engineer) and Mr. A. Clough (resident electrical engineer). 

Mr. Pierce (deputy town clerk) explained the reasons for the 
application, and quoted figures showing the enormous growth of 
the undertaking during the last ten years. At the time the Cor- 
poration took over the undertaking there were four generating 
stations ; now there were two large stations, and thirteen smaller 
(distributing) stations. The total amount of capital authorised 
up to December 31st last was £1,932,657, of which £1,853,804 had 
already been expended under the direction of the Committee. 
There was a balance of £78,853, which had not been expended, but 
it. would be absorbed by the works in progress. The present 
application was to sanction the borrowing of £200,000 for 
the provision of further works, to enable the Corporation to meet 
statutory obligations, and to equip the third and fourth sections of 
the Lister Drive Station. In addition, a sum of £55,000 was 
required. for the extension of distributing mains-and other 


oses. 
a It was stated that two contracts for work had already been 
accepted and entered upon in connection with the work, and the 
Inspector said he did not sympathise with such proceedings. 

The Deputy Chairman of the Electricity Committee pointed to 
the urgency of the case, and said that if the L.G.B. kept them five 
months before sending down and they had waited until now they 
would not have bad the turbines installed, and would have been 
in difficulties. There was some opposition to the proposed 
extensions. 


London.—HampstEap.—At the last meeting of the B.C. 
the Finance Committee reported as to the amount set aside for 
depreciation and reserve in respect of the electric light undertaking. 
The Committee framed a table showing the periods of years which 
might reasonably be taken as the useful life of the plant, and the 
amount which, on this basis, would have been set aside for depre- 
ciation up to March 31st, 1907, as follows :—Buildings (a) period of 
years, 60; (6) depreciation which would have accumulated to 
March 31st, 1907, £8,377; mains (a) 25 years, (b) £29,565 ; house — 
services (a) 20 ‘years, (6) £9,758; transformers (a) 15 years, (0) 
£9,374; meters, indicators and instruments, (a) seven years, (0) 
£27,798 ; boilers (a) 25 years, (b) £10,445 ; dynamos and alternators, 
and steam engines connected therewith, (a) 20 years, (4) £20,108 ; 
condensers, (a) eight years, (6) £8,509; thermal storage drams (a) . 
15 years, (b) £399; superheaters, (a) 10 years, (b) £1,247 ;. general 
machinery, pipework and switchboards, (a) 15 years, (b) £12,162; 
purchase of N.W. London Co.’s undertaking, (a) 40 years, (>) £271. 
The total accumulated. depreciation on this basis would be 
£138,013. A second table given by the Committee showed 
the actual provision for depreciation. From this. it 
appeared that the provision actually. made for depreciation 
was £141,125, and. the provision which would have been necessary . 
on the hypothesis adopted by the Committee was £138,013. The 
sum of £141,125 was made,up as follows:—-Debt repaid, £83,185 ; 
reserve fund, £37,613; capital outlay, met from annual revenue, 
£20,327. The Committee recommended (1) that. the total amount 
provided for depreciation in any year should not be less than the 
amount required under.the: first. table it had given, and (2) when 
any plant had to be renewed, before the period of years mentioned 
in the first table had expired, the revenue account should bear such 
proportion of the original cost of the plant as was represented -by 
the outstanding number of years. 

L.C.C.—Ata meeting of the L.C.C. on Tuesday the Finance Com- 
mittee stated that the Woolwich B.C. had applied for sanction to 
borrow £3,000 to cover the estimated cost to the end of next March 
of extensions of mains, house services and meters. The application 
had been made in view of the expressed. opinion of the ‘district 
auditor that it was imperative for the capital account of the under- 
taking to be kept in funds. In view of the financial condition of 
the enterprise, the‘ Committee observed that it was reluctant to 
suggest the sanctioning of further sums at present, but ultimately 
agreed. 

The Improvements Committee has submitted a report to the 
L.9.C. on the’ proposed lighting of Rotherhithe Tuanel and its 
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approaches. It is proposed to accept the offer of the London Electric 
Supply Corporation for the regular service, and that of the Bermondy 
sey Council for the alternative supply and for the operation of the 
pumps. 

BatTERSEA.—The.engines, turbines and machines at the central 
station are to be insured with the Municipal Mutual Insurance Co., 
Ltd., through the National Boiler and General Insurance Co., Ltd., 
to secure payment up to £5,660 to cover the cost of any repairs, &c., 
owing to breakdown. 


Mytholmroyd,—The B. of T.:has asked the U.D.C. 
what steps the Council has taken to supply electricity under its 
Order, and the matter has been referred to the Lighting Com- 
mittee. 


Newport (Mon.).—With reference to the refusal of the 
L.G.B. to sanction a loan of £30,000 for electricity purposes until a 
deficit of £2,864 1s. 11d. is removed, referred to in the ErnotRIcaL 
Review last week, the T.C. on November 21st decided to meet the 
deficiency out of the general district rate. . 


North Wales.—In connection with the North Wales 
Power Act, 1904, the North Wales Power and Traction Co., Ltd., 
has applied to the B. of T. for consent to erect overhead lines from 
the power station at Cwm Dyli, Glaslyn, to Capil Cwing, Ogwen, 
and thence to a sub-station at Plas Rhaiadr. 


Radyr.—The Llandaff and Dinas Powis R.D.C. is 
applying to the B. of T. for a prov. order empowering it to transfer, 
sell or lease the powers under the E.L. order, 1901, so far as it 
relates to the Parish of Radyr, to the Radyr Electric Co., Ltd. 


Ravensthorpe.—The U.D.C. is applying for Parlia- 
mentary powers enabling it to transfer the E.L. undertaking to a 
company or local authority, to supply electrical fittings, and to 
undertake free wiring. 


Swansea.—The R.D.C. has decided to apply for a prov. 
order for E.L. for the parish of Liansamlet. 


Tewkesbury.—The T.C. has decided to apply for a prov. 
order enabling it to transfer the present order to Mr. John Parker, 
upon payment of costs up to £300. The Council is to have the 
option of purchasing the undertaking at the end of 14 or 21 years, 
or any subsequent seven years; no overhead wires are to be used 
without the permission of the Council, and the maximum price of 
energy to the Council for public lighting, &c., is to be 4d. per unit, 
with a reduction if the charge to the general public is reduced to 5d. 
per unit. Energy is to be supplied in the compulsory area within 
a year, and in the remainder of the area of supply within thrée 
years. 

Wood Norton.—With reference to last week’s note 


under this heading, we are informed that for this work a 500-light 
dynamo was hired from Mr. W. W. Martin, of Kidderminster. 


TRAMWAY and RAILWAY NOTES. 


Accrington.—The first section of the new electric 
tramways in Manchester Road was completed last week and 
opened to the public on Thuraday evening, November 21st. The 
interest of the old company in the borough tramways has now 
ceased, but it will still continue to run a service from the Accring- 
ton boundary to Haslingden and Rawtenstall. 


Belfast.—On the evening of the 20th inst., whilst a car 
was standing at the Cliftonville Circus terminus—the driver and 
conductor having left it to get a bottle of lemonade in a 
neighbouring shop—a boy named M‘Crudden got on the car and 
released the brake. The gradient being a steep one at the place the 
car began to glide down the incline, and the boy jumped off. The 
driver rushed out but was too late todo anything. The vehicle, 
gathering speed, rushed down the very steep gradient until it was 
doing 30 miles an hour. It took the sharp curve at St. James’s 
Church, and just escaped an outward bound car full of passengers, 
At Carlisle Circus it took the curve without accident, and raced 
down the steep hill at Clifton Street, at the foot of which it 
collided with another car proceeding in the same direction. The 
impact was so great that both cars were forced into Royal Avenue 
before the driver of the front car could apply the brake and bring 
it toa standstill. Fortunately there were no passengers journey- 
ing on the Cliftonville car, and only three ladies in the one it 
collided with. They escaped without injury. The lad who was 
responsible for the occurrence was captured by the driver of the 
runaway car, and handed over to the police. 


Birkenhead,—A proposal came before the special 
meeting of the T.C. on November 25th from the Tramways Com- 
mittee to extend the tramlines from the present terminus at 
Bebington Road, on the Higher Tranmere route, toa point on the 
western side of Dacre Hill, The motion was, however, lost. 


Continental Notes.—Grrmany.—A report has been 
published of an interview with Herr Wittfeld, of the Prussian 
Ministry of Railways, on the subject of the recent official investiga- 
tion of methods of electric traction in the United States, which 
was undertaken in connection with proposals for the adoption of 
electrical working on the metropolitan railways in Berlin. Since 


his previous visit to America, Herr Wittfeld states, the progress 
made has been astounding, Not only’have city electric lines been 
considerably increased, extended and improved, but main lines arg 
more and more employing electric traction, It was of special 
interest to see that the Americans now almost exclusively used the 
single-phase alternating-current system, whereas the direct-current 
railways, which dominated the position a few years ago, were at 
present receding. The Americans only knew one obstacle to the 
execution of their plans, and that was the question of money, 
Several electric lines had also been equipped for heavy goods 
traffic. The large inland railway in the northern state of Oregon 
was electrically operated, and it was astonishing to find such 
development in the State of Indiana. Although some engineers were 
fortunate enough to have water power at their disposal, the railway 
engineers were almost exclusively dependent upon steam stations 
in which enormous turbo-generators were installed. The deputa- 
tion inspected no fewer than 57 works of the latter kind, and Herr 
Wittfeld expressed the opinion that the American trip would 
certainly produce good fruit inGermany. The single-phase system, 
which was contemplated by the Prussian State Railway authorities 
for the proposed local and main lines, had brilliantly stood the 
test everywhere in America. Good results had been obtained with 
that method on the Blankenese-Ohlsdorf railway in Germany, 
and only two insignificant interruptions had taken place during 
the ten weeks the line had been in op@ ation. It 
had been possible for the deputation to see how electrical working 
proceeded under the most varied circumstances in the United 
States, what difficulties had yet to be overcome and what incidents 
had still to be reckoned with—incidents being never entirely out 
of the question. The results of the tour would, in the first place, 
be of advantage in connection with the “electrification” of the 
Berlin metropolitan, circle and suburban railways, but the 
equipment of main lines in Prussia had still to meet with great 
difficulties. At the present time a large technical bureau was being 
instituted at the Berlin State Railway Department for the special 
plans for the city railway conversion scheme. This work would 
occupy several years, but it was still undecided whether the rail- 
way would be developed as a double-storey line, or whether one 
line would be constructed as an underground tunnel railway. 

Under the name the Diisseldorfer Electromobile Betriebs- 
Gesellschaft ‘‘ Debag,” a company has just been formed in Diissel- 
dorf to establish a service of electric motor-cabs in the city. 


The horse tramway between Bremerhaven and Geestemunde is _ 


to be converted into an electrical line. 

SwITZERLAND.—The conclusion of the experiments on the Swiss 
normal gauge line Oerlikon-Seebach-Wettingen—and by this is 
implied the end of the period of trial, and the starting of ordinary 
working for both passenger and goods traffic—recentiy took 
place in the presence of a party of guests who were invited to 
witness what was termed the transition from the trial to the practical 
stage. Having a total length of 136 miles, this particular railway 
was placed in the hands of the Oerlikon Engineering Works, a few 
years ago, by the Swiss Federal Railway authorities for the purpose 
of electrical working. The railway, as now equipped, is stated by 
a Zurich correspondent to be provided with new types of electric 


. locomotives titted with single-phase motors, the current being 


collected from an overhead conductor, and the return being formed 
by the track rails. The pressure amounts to 15,000 volts, and the 
periodicity is said to be 15 per second, whereas 50 periods was 
used when the experiments were first commenced. The regular 
working of passenger and goods traffic has now begun, and it is 
hoped that the operation of the line will lead to the introduction 
of electric traction on the Swiss railwaysin general. The principal 
factor in this connection relates to the securing of water falls for 
the production of the necessary power, and the Swiss Government 
will soon proceed to take into consideration the question of 
nationalising additional sources of water-power in order to be pre- 
pared for future work in regard to the conversion of the State rail- 
ways to electric traction. 


Halifax.—The Corporation Tramways Committee met 
last Friday for the consideration of various important matters 
arising out of the past year’s working. The Committee accepted 
the resignation of the general manager, Mr. F. Spencer, who has 
held the position since the inauguration of the system, about ten 
years ago. The resignation will take effect in March, 1908, The 
resignation of Mr. C. H. Spencer (the manager's son) of his position 
as rolling stock superintendent was also received. The B. of T., in 
reply to a communication, wrote that, whiist cordially sympathising 
with the object of the Corporation in setting on foot an investiga- 
tion into the structural form of the cars, type of brake and working 
of same, on the Halifax tramways system, it regretted that it could 
not comply with the Council’s request to nominate engineers for the 
purpose. The Board suggested that advice as to the selection 
might be sought from one.or other of such bodies as the Municipal 
Tramways Association, the Tramway and Light Railway Association, 
the Institution of Civil Engineers, and the Institution of Mechanical 
Engineers.. The Tramways Committee decided to approach the 
Institution of Electrical Engineers and the Institution of Mechanical 
Engineers, and to ask each to nominate one member to undertake 
the investigation. 


_ India,—The construction of the electric tramway for 
Lucknow is expected to be put in hand early next year, if not before 
the close of the present year. The plans sanctioning route and area 
have been received from the Government of India. 


London.—Certain experimental express trains are. being 
tried on the District Railway, and if-they are successfal, a half- 
hourly fast service in the busy hours of the day will be started for 
the benefit of suburban travellers. 


(| 
4 
4 
a 
ingle. 
. 
4 
£§ 
i 
i 
t 
~ 
a 
4 
a 
4 
— 
i: 
- 
Fi 
, 
fr 


8 
d 
n 
L 


Vol, 61, Mo, 1,566, Novawamn 29,1907.) THE ELECTRICAL REVIEW. 


It is stated that an agreement has been reached between the 
Central London Railway and competing ’bus companies, which 
involves a reduction in the 1d, stages of the latter, where in com- 
petition with the former. 

L.C.C.—An adjourned special meeting of the L.C.C. was held on 
Tuesday to consider a — by the Highways Committee in 
reference to the Harrow and Paddington tramways. The 
Committee recommended the Council to serve a notice, under seal, 
upon the Metropolitan Electric Tramways, Ltd., requiring the 
company to sell to the Council under Sec. 43 of the Tramways Act, 
1870, the portion of lines in London authorised by the Harrow 
Road and Paddington Tramways Acts, 1886 to 1904. The recom- 
mendation was put to the meeting and carried without discussion 
and without any dissentient vote. It was also decidedto apply to 
the Board of Trade for approval of the resolution just adopted, 
and on receiving sanction, to serve the notice upon the company in 
question. The Finance Committee, in a separate report on the 
subject, stated that as the purchase money might have to be 
settled by arbitration, it was obviously unable to inform the 
Council as to the amount which would probably have to be paid 
for the lines: The sum involved was not, however, large, and it 
would perhaps have to be paid in the ensuing financial year, and 
would be. considered in connection with the limit placed upon 
capital expenditure for tramway purposes during the year. As 
regarded the return upon the amount of the. purchase-money, the 
Committee remarked that that would depend to some extent upon 
whether the Council ultimately decided to work the lines itself or 
to lease them. 

At the next meeting of the L.C.C., the Highways Committee will 
ask for sanction to expend £20,500 in respect of the equipment of 
the new tramways from Hammersmith to Harlesden, so as to 
enable a supply of power for working the lines to be obtained from 
the Greenwich generating station by means of high-tension cables 
to be laid from the Wandsworth sub-station. A recommendation 
will also be submitted to expend £19,460 on the equipment of 
the overhead trolley system on lines authorised from Wickham 
Lane to the county boundary at Abbey Wood. 

According to an Islington paper, proposed tramway extensions in 
that borough depend considerably on the success of the “ G. B.” 
system, which is to be tried on the Aldgate-Bow route. 

On Tuesday morning last a collision occurred between two 
Metropolitan (electric) trains at Farringdon Street Station. An 
Inner Circle train overtook a Hammersmith train which was just 
starting, but fortunately the driver of the former train realised 
the position of affairs in time to apply the brakes, and but slight 
injury resulted to passengers. 


Lowestoft.—The T.C. has applied to the B. of T. for an 
extension of the time to January 30th, 1910, for completing the 
works under the Hast Anglian Light Railways Order, 1902. 


Macclesfield.—The Macclesfield and District Tramways 
Co. has given notice of its intention to promote a Bill in Parliament 
to abandon the obligations imposed on it by the Macclesfield Tram- 
way Act, 19U6. The Act provided for the construction of tramways 
between Hazel Grove and Macclesfield. 


Middlesex.— The County Council’s route between 
Willesden Green and the Harlesden section of the Harrow Road, 
recently completed at a cost of £20,000, is hung up owing to the 
B. of T. refusing to pass a section of interlaced track. 


Queensland.—Some time ago it was stated that Mr. 
John Willard had floated a company in London for providing an 
electric tramway service in Townsville (Q.). The Townsville Council 
was notified last week that arrangements had been made for carry- 
ing out the installation. 


South America.—The Legislation Committee of the 
Senate of the Province of Buenos Ayres bas reported favourably on 
the Bill granting a concession to Messrs. Otto Franke & Co. for an 
electric railway between La Plata and Buenos Ayres. It is probable 
that the Senate will sanction the Bill. * 


Stockport.—The T'.C. has decided to seek Parliamentary 
powers for the extension of the electric tramways to Kinder. 


U.S.A.—New Yorx.—A collision occurred on the 25th 
between two trains on the exposed section of the subway in the 
Bronx district, one train overtaking and running into a train in 
front. The impact was violent, and the motorman in, the rear 
train was crushed to death in his compartment. There were about 
200 passengers in each train, and they received a very severe 


aking. 


York.—At a meeting of the City Council on the 
25th inst., a resolution was submitted for the Council to apply to 
the Light Railways Commissioners for an order authorising the 
Council to undertake to construct and work, or to contract for the 
construction and working or leasing of a light railway (or 
tramway) on four routes (details of which have been given 
in these columns), with all the powers requisite for widening and 
improving streets, and for borrowing money for the purpose. 
After some discussion, it was stated that when the city had 
obtained the powers it would invite tenders for a lease, and 
would submit the best offer to the ratepayers to vote upon, 

sking them to state whether they preferred those terms or muni- 

ipalisation, The vote was carried by 42 votes to 1. 


TELEGRAPH and TELEPHONE NOTES. 


British Guiana.—The Post Office Department dealt 
with 65,985 telegrams during the past year, as against 57,883 of the 
previous year. Receipts amounted to £4,575, and expenses to 
£4,459 for the joint telegraph and telephone systems. There were 
411 subscribers to the telephone exchange, an ‘increase of 23 over 
the previous year. At New Amsterdam there were 49 subscribers. 
The average number of calls per week on the Georgetown exchange 
was 5,930, or a total for the year of 1,693,400. ‘ 


Canada.—The Ottawa Standard correspondent states 


that the Dominion Government will introduce a Bill next session 
giving the Board of Railway Commissioners full charge over tele- 
graph and telephone companies. The Board now has partial 
control oyer telephones. P 


Telegraphic Interruptions and Repairs :— 


REPAIRED, 
Curacao-Coro 
Curacao-La Closed... oe ee Jan, 19, 1906... oe 
Curacao-M: 
Tarifa-Tangier ee ee oe Jan. 18, 1904 ee ee 
Port Arthur-Chifu (Closed) .. Mar.9, 1904.. ee 
Garachico-Santa Cruz .. oe oe oe July oe ee 
ee ee ee ee ee ug. ee 
Brest-Dakar be ee July 22, ee 
Fao-Bushire x5 ee Oct. 81, Nov. 25 
Trinidad-Demerara... ee Nov. 24, 1907... 
LANDLINES, 


Puerto-Barrios .. oe oe ee ee ee Aug. 2, 1902 .. ee 


Russia.—The system of telegraphs, which was in 
creased in 1904 by 1,916 kilometres of line and ,31,240 of 
wire, was further increased in 1905 by 4,207 kilometres of 
line and 19,088 of wire. The main object of the extensions 
during 1904-5 was the provision of direct lines between 
distant places owing to the requirements during the war. In the 
latter year, lines were established between St. Petersburg and 
Irkoutsk; Samara-Omsk-Irkoutsk; Irkoutsk-Charbin; Samare- 
Taschkhent and Odessa-Simpheropol, &c. Altogether the Govern- 
ment telegraph system was represented by 165,175 kilometres of 
line and 432,222 kilometres of wire. The number of offices was 
increased by 14 to 3,241, being one office for every 41,962 in- 
habitants. 

Four experimental wireless stations were erected on the Popoff 
and Telefunken systems, and were worked with satisfactory 
results, 

The railway telegraph system comprised 68,753 kilometres 
‘of line, 189,172 of wire, and 3,691 offices. 

Private companies owned 4,350 kilometres of line and 118 offices. 


Besides the foregoing, the military and police systems owned — 


794 kilometres of line and 103 stations. 

Inland traffic consisted of 19,883,705 paid and 2,518,760 free 
telegrams, while the international traffic consisted of 3,076,667 
paid and 139,139 free telegrams, there being besides 439,556 tele- 
grams in transit. The grand total amounted to 26,057,827, beiag 
an increase over the previous year of 1,141,282 telegrams, equal to 
46 per cent. The increase from 266,273 to 439,556 of the tele- 
grams in transit was due to the ending of the war. The total 
number of words transmitted in 1905 was 451,878,842, being an 
increase of 52,000,000, or 13 per cent. on the previous year. The 
greatest number of telegrams was exchanged with Germany, viz., 
1,179,489; then follows Great Britain with 461,531; France with 
340,724; Austria and Hungary with 255,007 ; Belgium with 106,464; 
Italy with 99,831; and Portugal with 4,844 telegrams. With 
regard to extra-European traffic, figures are insignificant, Persia 
leading with $7,061 telegrams, and America following with 28,823, 
China with 18,805, and Japan with 8,661. 

It is interesting to see how the traffic was despatched by 
various routes; 279,936 telegrams were despatched via Irkoutsk, 
32,035 via Djoulfa, 30,349 via Batoum, 53,556 via the Black Sea 
cable, 6,579 via Bachti, 935 via Tshikischliar, and 114 via Verk iné- 
Oudinsk. The Indo-European Co., however, secured 3,642,211 
telegrams. The railway telegraphs handled altogether 100,897,751 
telegrams. 

Telephones.—Of “Town” telephones Kiev possessed the most 
extensive system, viz., 127 kilometres of line, 7,976 of wire and 
2,266 offices, while the receipts amounted to 591,836 fr. (£23,673) ; 
then follow Kharkov, Tiflis, Saratov, Astrakhan, Irkoutsk and 
Kasan, the latter place having a system of 200 kilometres of line, 
3,082 of wire, 879 offices, and receipts amounting to 230,712 fr. 
(£9,228). The St. Petersburg system owned 311 kilometres of 
line, 18,350 kilometres of wire, and 10,948 offices, and its receipts 
amounted to £82,523. The figures for Moscow are 473, 48,668, 
10,454 and £121,107. Then follow Warsaw, Riga, Odessa, Bakou 
and Rostov. The receipts from the two systems were £4,115,373 
on account of the telegraphs and £333,781 on account of the 
telephone system, while various other receipts amounted to 
£109,109. 


Milan Exhibition.—The diplomas, medals, 
awarded to exhibitors and others. have recently been received in 
this country from Italy. According to the Times, arrangements are 
in progress for their distribution at the Mansion House by the 
Italian Ambassador. 


1007, 
rogresg 
es heen 
nes are 
special 
ed the 
urrent 
ere at 
to the 
noney, 
goods 
Jregon 
| such 
were 
iilway 
ations 
Herr ae 
would 
stem, 
rities 
i the 
with ig 
nany, 
uring 
It 
rking 
lents 
y out Lom 
lace, 
‘the 
the 
reat 
eing 
cial 
ould 
rail- 
one 
ebs- 
sel- 
2 ig 
viss 
to 
ical 
vay : 
ew 
ose 
by 
ric age 
ng 
ed 
he 
ar 
is 
on. 
al 
or 
at 
of 
t 
2 
» 


THE “ELECTRICAL REVIEW, [vo 61° No. 1,566, 29, 1907, 


CONTRACTORS’ COLUMN. 


OPENINGS FOR New Business. 


ALDERSHOT.—Bungalow residence for W. Harvey in Coleman Road. 
ARBROATH.—Store and workshop at Westburn Foundry for D. Fraser and 
Sons, engineers. 
ASCOT.—Additions to “* Torwood”’ for Mr. Rendle. 
ASHTON-UNDER-LYNE.—New Mission Church .in Henrietta Street, 
.Smallshaw,. 
BALERNO (EpinsurGu).—New Presbytery House, M’Luckie & Walker, 
architect, Stirling.’ « ‘ 
BELMONT.—Proposed new anti-toxin and bacteriological laboratories for the 
Hospitals Committee of the Metropolitan Asylums Board, 
CAMBRIDGE.—House and shop in Burleigh Street for A. A. Spence, 
CANTERBURY.—Business premises in St. Margaret’s Street for Finn & Sons, 
Ltd., lit by iaoielaley, Denne & Son, builders, Queen Street, 
CHESTER.—New Couneil school at Ellesmere Port for Cheshire C.C. 
CHORLEY.—New church house for St. Mary’s Roman Catholic Church 
COLCHESTER. +New children’s ward at the Colchester Hospital. A. G. Buck, 
secretary. 
COLWALL (HEREForDsHIRE).—-Proposed new church and institute for Upper 
Colwall. F. W. Carnegy, rector. 
COVENTRY.—Houses and’ business premises, Humber Avenue, for Herbert 
and Bass, 
DEVONPORT.—New post office premises for H.M. Office of Works. 
DEWSBURY.—The reconstruction of Cut End Mills, Saville Town. Marriotts 
Son & Shaw, architects, Church Street Chambers, Dewsbury. 
DOVER.—New chapel at the Duke of York’s Military School. 
New Variety Theatre (£16,000). . a 
Two semi-detached villas at St. Margaret’s, Cliffe. 
Bungalow residence for Dr. Southam. ? 
DUBLIN.—Sanatorium projected by Joint Hospital Committee. 
Additions and alterations to the schoolmasters’ block of the Royal 
Hibernian Military School, Phoenix Park. H. Williams, secre- 
tary, Office of Public Works, Dublin. 
DUNDEE.—Swimming baths extensidn, to cost £8,000 (proposed).' Mr. 
, . Thomson, city engineer. 
EGREMONT (CumBerLaNp).—Important alterations and additions to Newton 
Manor for Mr, Falcon-Steward.’ 
EPSOM.—Proposed new church in Christ Church Parish (£6,900). 


FLEET (Hants.).—Additions to The Dell, Victoria Road, for Miss Young- - 


husband. 

FLEETWOOD.—Business premises at corner of East-Street and Albert Street, 
for Wm. Hollingworth. 

FULMER, STOKE POGES.—New public school for Bucks C.C. 

GUISELEY.—Proposed enlargement of the Parish Church (£4,000). Sir C. A- 
Nicholson, architect, 2, New Square, Lincoln’s Inn, W.C. 

HASTINGS.—Proposed kursaal and Parade extension in Warrior Square 
£12,000). 

ILFORD.—Seven houses in Meads Lane. E, Dunn, 7, Roding Street, Ilford, 
architect. 

Nine houses in New Road. G. 8. Wain,8 and 9, Essex Street, 

Strand, W.C., surveyor. a 

KING’S LANGLEY (Henrts.).—Alterations to Leavesden Asylum (£1,300). 
W. T. Hatch, engineer, Metropolitan Asylums Board, Embank- 
ment, E,C. 

KINGSTON-ON-THAMES.—New music hall at junction of London and Rich- 
mond Roads (£25,000). 4 

KNARESBOROUGH.—New board room, offices and other works for the U.D.C: 

_ (£2,000). Borough surveyor. 

LADYBANK (f1re).—Water tower and other works. James Stark, builder: 
Cupar Muir, Fife. 

LEE.—Conversion of Baptist chapel, school-rooms, &c., into buildings for 
Church of England purposes. Rev. E. L. C, Clapton, rector, 
Lee, 8.E. 

LONDON Gna, 8.E.).—Catholic Church and Presbytery in Ellison 

oad. 


(W.).—Rebuilding 46, Gerrard Street. C. F. Kearley, 4, Great 
Marlborough Street, W., builder. 

(Hackney, N.E.).—Workshop in Shacklewell Lane. C. Castle and 
Son, builders, Clifden Works, Clifden Road, Lower Clapton, 
N.E. 

(FuLHam, §8.W.).—Conversion of ambulance station into motor 
garage and workshop (E.L. to be installed), W. T. Hatch, 
engineer, Metropolitan Asylums Board, Embankment, E.C. 

(StratForD, E.).—Additions to offices of West Ham Gas Co., in 
Union Street. 

(StratrorD, E.).—Carriage building and repair works. at .rear of 
“Sea Serpent ’’ beer house, Lion Wharf, High Street. 

(Canninc Town, E.).—Additions to buildings in Pretoria Road. 

3s N. Anstey & Sons, 521, Barking Road, E. G 

Bartey, E.C.).—Blocks of showrooms, warehouses and offices. 
G. 8. Wain, 8 and 9, Essex Street, Strand, surveyor. 

(WanpDswortTH, S.W.).—Surgery in Magdalen Road. Holloway Bros., 
19, Belvedere Road, 8.E., builders. 

(Dutwicn, 8.E.).—Parochial Hall in Townley Road, for Estates 
Governors of Alleyn’s College of God’s Gift. 

(SirvertTown, E.).—Additions to ironworks, for R. Moreland & Son, 
North Woolwich Road, Silvertown. , 

(ANEBLEY, 8.E.).—Residence for assistant masters, for the managers 
of the North Surrey District Schools. Cecil A. Sharp, 
architect, 11, Old Queen Street, Queen Anne’s Gate, S.W. 

(Hampsteap, N.W.).—Eight houses in West End Lane. Pink, 
Fryer & Co., 110, Strand, W.C., builder. 

(ToweRk Brice Roap, E.).—Buildings. Barlow & Roberts, 15, Red 
Cross Street, 8.E., builders. ; 

Sitvertown, E.).—Extension of factory for Organic Conversion Co. 
F. &. T. Thorne, 266, Manchester Road, E., builders. 

(HamMersMitH, W.).—Tem tramway sub-station (£1,600). 
ag Riley, superintendent architect, L.C.C., Spring Gardens, 


(Tootine, 8.W.).—Shops in connection with development of Totter- 
down Fields Estate. _W. E. Riley, superintendent architect, 
L.C.C., Spring Gardens, 8.W. 

(HaAmpsteaD, N.W.).—T wo houses (£1,300). J. E. Henderson, archi- 
tect, 13, Watling Street) Queen Victoria Street, E.C. 

(Wutretiaret, E.)—Erettion of brewery in Booth Street. W. 
Stewart, 4, Aldgate, E., architect. 


LONDON (E.C.).—Alterations and additions to 34, Milk Street (£600). 4H. A, 
; : Saul, 10, Gray’s Inn Square, W.C., architect; Mattock and 
Parsons, 165, Gray’s Inn Road, W.C., builders. 

(E.C.).—Buildings at corner of Goswell Road and Compton Street, 
J. Chessum & Sons, Monier Road, Bow, builders. 
(Henpon, N.W.).—Fifty houses in North End Road. W. J. King, 7, 
Heath Street, Hampstead. 
(Henpon, N.W.).—Twelve~ houses in North End Road. k&, 
Streathers, near Sanderstead Station, Croydon. 
(Henpon, N.W.).—Seven houses. R. Vernon Hart, Burgess Park, 
builder. 
(Henpvon, N.W.).—Two houses in Hampstead-way. P.M. Horder, 
48, New Bond Street, W., architect. 
N.W.).—Conversion of lecture hall into shop. 
Somerford & Son, 138, Manor Street, Clapham, builders. 
(Epeware, N.W.).—Re-construction of Crystal Palace Inn for 
Benskin & Co., Chalk Farm Road, brewers. 
(Stratrorp, E.)—Proposed cathedral for East London. Apply 
Mayor of Stratford. 
(Winchmore Hitt, N.)—Additions to Northern Hospital (£1,620). 
W. T. Hatch, engineer, M.A.B., Embankment, E.C. 
MANCHESTER’ (CapisHEap).—New Council School’ for Lancs. C.C. Henry 
Littler, architect, 16, Ribblesdale Place, Preston. 
MARGATE. —Houses in Lyndhurst Avenue for C. E. Doughty. 
MATLOCK.—New United Methodist Chapel (£2,750). W.-H. Higginbottom, 
architect, Nottingham. 
MIRFIELD (Yorks.).—New school for the West Riding C.C. J. Vickers- 
at tet wards, county architect, County Hall; Wakefield. 
NORWICH.—New Council School'at. Wensum View for the T.C. C.J. Brown, 
_ architect, Cathedral Offices, The Close, Norwich. 
Mission Room at St. Martin-at-Palace. Lacey & Upcher, architects, 
6, Upper King Street, Norwich. . 
New Parish Hall in Aylsham Road, in connection with St. Luke’s 
Church (£1,300). J. 8. Smith, builder, Norwich. 
OLDHAM.— Alterations to spinning mill for J. Greaves, Ltd. 
PLYMOUTH (St. MEtuion).—Organ Chamber and Vestry at St. Mellion 
Church. E.H. Sedding, architect, 11, Queen Anne Terrace, 
Plymouth. 
PRESTON.—New cotton mill at Tardy Gate. G. Temperley, architect, 8, 
Bradford Buildings, Bolton. - 
RAMSGATE.—New Hospital (£12.122). J. W. Woodhall & Son, builders, 
Ramsgate; Woodd & Ainslie, architects, Westminster, London. 
ROCHDALE.—Proposed new Church of St. Mary at Wardleworth. 
ROTHESAY.—Extension to the Post Office (£6,000). 
8ST. to Eversfield Consumption Hospital 
(£7,000). 
SALE.—New High School for Girls for Cheshire C.C. 
SCARBOROUGH.—New post office. Postmaster, Head Post Office,’ Scar- 
borough. 
SOUTHPORT.—Proposed new church at Blowick. 
STOCKPORT.—Proposed new police buildings for the T.C. 
SUTTON COLDFIELD.—Enlargement of the Boldmere and Hill Girls’ School. 
W. A. H. Clarry, borough surveyor, Council House, Sutton 
Coldfield. 
New school in Hollyfield Road. Crouch, Butler & Savage, archi- 
tects, 39, Newhall Street, Birmingham. 
SWANSEA,—New flour mills on North Dock Basin. 
TRIMDON GRANGE (Co. DurHam).—Electric fittings for Walter Scott, Ltd., 
Trimdon Grange Colliery. 
WALKDEN,—Extension of Hope Weaving Mills for Messrs, E. Lane & Sons. : 
WIGAN,.—New public elementary school at Lamberhead Green for the Lancs. 
Education Committee. H. Littler, county architect, 16, Rib- 
; blesdale Place, Preston. 
WITTON.—New Primitive Methodist Chapel (£700.) 


The Franco-British Exhibition, 1908.—Some 300 
French and British journalists were present at Shepherd’s Bush on 
Thursday last week, at the invitation of the President and the 
Executive Committee. After the reception by the Duke of Argyli, 
the honorary president, the company went for a tour through the 
grounds, and saw what progress was being made with the erection 
of the numercu; buildings which are to house the various exhibits. 
The chief effect of the visit was to impress the Press with the large- 
ness of the undertaking, and with the great progress that has been 
made with the constructional operations during the last month or 
two. Everything seems to point to the Exhibition and its mani- 
fold arrangements drawing together next year very large crowds of 
pleasure-seekers from all parts of the kingdom, and no doubt many 
from across the Channel as well. The Machinery Section buildings 
are sufficiently advanced to indicate that they will be a very im- 
posing feature. As to what they will contain, one cannot say at 
present, but the following is a list of some of the chief engineering 
firms who have so far applied for space :—Palmer’s Shipbuilding 
and Iron Co. ; Lambton Cvilieries; A. Kerrich & Sons, Ltd.; Geo. 


-Hattersley & Sons, Ltd.; Clayton, Sons & Co., Ltd.; Central 


Marine Engine Co.; Steel Co. of Scotland; ©. A. Parsons & Co.; 
Holyroyd & Co., Ltd.; Watson, Laidlaw & Co., Ltd.; Vickers, 
Sons & Maxim; Mather & Platt, Ltd.; W. H. Allen, Son & Co.; 
Power Gas _Co.; Westinghouse Co.; D. Colville & Co. ;.Hether- 
ington & Co.; North-British Locomotive Works; S.E. and 
Chatham Railway and other railways (English and French). In 
the Decorative Section, the Gas, Light and Coke Co. are to be pre- 
sent. The plans showa “Hall of Electricity” near to the Exhi- 
tion entrance in Wood Lane. 

The company subsequently sat down to luncheon, for -which 
the walk through the grounds had well prepared them, and listened 
to brief speeches from the Duke; Mr. T. P. O’Connor, and some others. 
There is not a:‘man in England who is not a friend of. France, nor 
is there a man in France who is not a friend of England—this was 
the sentiment expressed by “T. P.,” and his Grace, the president, 
had sdmething to say about the importance of exhibitions: as a 
meats of promotitig mote extensive commereial operations between 
the two countries. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberaman (near Aberdare).—December 9th. Elec- 
trical fittings for the Powell Duffryn Steam Coal Co., Lid., Aberaman. 
London offices, 101, Leadenhall Street, E.C. 


Australia.—Sourn Avusrrauia. J anuary 8th, 1908. 
One common-battery switchboard and 3,000 subscribers’ telephones. 
Commonwealth Office, 72, Victoria Street, 8.W. 


Belfast.—December 28th. A double line of electric 
tramway, permanent way, electric masts, cables, wiring, lamps, &c., 
for the Belfast Harbour Commissioners. See “Official Notices” 
November 22nd. 


Brussels.—December 10th.. The Société Nationale des 
Chemins de Fer Vicinaux, of 14, Rue de la Science, Brussels, is 
inviting tenders for the supply and erection of the plant necessary 
for a transformer sub-station in connection with the Brussels- 
Grimberghen electric railway. 


Brussels.—December 11th. Tenders are required for 
commutators, Morse instruments, milliamperemeters, receivers, 
transmitters, bells, &c. A public adjudication will take place at 
the Bourse on December 11th, at 11 a.m. There are four lots, and 
deposits ranging from £15 to £120 each will be required. Particulars, 
No. 205, may be obtained at the Post Office, Place de la Mounsie. 


Brussels.—December 31st. The Commandant du Génie 
requires tenders for the electric lighting of the Military School. 
Specifications, 1s, 8d., from 40, Rue de Reutiers. A deposit of 
£240 is required. 


Buenos Ayres.—The Compagnie des Tramways Elec- 
triques de la Ville de Buenos Ayres require tenders for the 
equipment of their new tramways at Ardaniz. Particulars may be 
obtained from M. R. Codola, Banque Espagnola du Rio de la Plata, 
32, Avenue de l’Opera, Paris. 


Cologne.—December 7th. The Prussian Government 
Railways require tenders for large supplies of copper wire, &c. 
Details are obtainable from the Rechnungs-Bureau der Hisenbahn- 
verwaltung, Dornhof No. 28. 


Darlington.—December 9th. Tramway uniforms and 
caps for the Corporation. See “ Official Notices ” November 22nd. 


Duesseldorf.January 1st, 1908. The Electricity, 
Water and Gas Supply Department of the Municipal Council 
(Stadtrath) invites tenders for two electrically-driven pumps and 
accessories. 


Erith.—December 9th. Electric lighting of 48 municipal 
cottages for the U.D.C. See “ Official Notices ” November 22nd. 


India.— January 6th. A Calcutta paper says that the 
superintending engineer, Patiala State, is calling for tenders for 
the electric and pumping plant required for the Patiala water 
supply. Particulars may be obtained from the officer in question. 


Kingston-upon-Hull.— December 11th. Air-space 
telephone cable and telephone instruments for the Corporation. 
See “ Official Notices ” to-day. 


Leipzig.—December 5th. Direct-current cable for the 


second electric works that: are being constructed. See “ Official 
Notices ” November 22nd. 


Manila.— January 15th, 1908. Sewage pumps to be 


worked by electric motors are required by the municipal authorities. 


Naples.—Tenders are invited for the equipment of the 
telegraph office at the port. Particulars may be obtained by 
enclosing stamp for reply to the Capitaneria del Porto di Napoli. 


Neath.—a,.c. watt-hour meters and prepayment meters 
for the R.D.C. See “ Official Notices” November 22nd. 


Pontypridd.—December 2nd. Coking stoker for the 
U.D.C. See “Official Notices” November 22nd. ~ 


Southampton.—November 30th. Boilers, generator, and 
cables, for the Corporation. See “ Official Notices” November 15th. 


CLOSED. 


London.—L.C.C.—The Highways Committee of the 
L.C.C. recommends an extension of contracts with four firms, so as 
to include additional works or materials required for the equipment 
of the Hammersmith to Harlesden tramways. These are with 
Reid Bros, for the laying ‘of cable ducts, with Siemens Bros. for 
the supply of high-tension cables, Spagnoletti, Ltd., for low-tension 


switchboards, and with Johnson & Phillips for high and low-tension 
switchgear. A similar extension of existing contracts is proposed 
for the overhead trolley tramways from Wickham Lane to Abbey 
Road, namely, with Bolckow, Vaughan & Co. for track rails and 
fastenings, Hadfield’s Steel Foundry Co. for special trackwork, 
Dick, Kerr & Co. for overhead electrical equipment, the Western 
Electric Co. for low-tension cables, and Reid Bros. for the laying 
of the cable ducts. 


Melbourne, — Victor1a.— The Corporation Electric 
Supply Department has accepted the tender of Messrs. Babcock 
and Wilcox for two mechanical stokers, at £2,779. 


Rotherham.—The Keighley Electrical Engineering Co., 
Ltd., have received an order from the T.C. for one electric passenger 
lift for the new market buildings in High Street. ’ 


Stockport.— Messrs. M. Gaskill & Co., of Hazel Grove 
and Stockport, have secured the contract for the electric power and 
light wiring required in Messrs. Robinson’s Unicorn Brewery, 
Stockport. 


Swansea.—The Corporation Electricity Committee has 
accepted the tender of the British Westinghouse Co. for switch- 
board panels, at £182 10s. 


Willesden.—The U.D.C. Electricity Committee has 
accepted the tender of Messrs. Geipel & Lange for the supply of 
20,000 pairs of arc lamp carbons, at £3 2s. 6d. per 1,000 pairs. 


FORTHCOMING EVENTS. 


To-day’s Events (Friday, November 29th).—At & p.m. Society of Arts, John 
Street, Adelphi. ‘‘The Hygiene of Work in Compressed Air 
(Diving, Caisson Work, Sub-Aqueous Tunnelling, &c.),’’ by Mr. 
J. 8. Haldan, M.D., F.R.S. 

At Newcastle-on-Tyne. North-East Coast Institution of Engineers and 
Shipbuilders. First meeting of the session. Mr. W. H. Dugdale, 
president. 

At 7 p.m. Northampton Polytechnic Institute, Clerkenwell. Annual 
prize distribution by the Duke of Connaught. (Members’ and 
students’ conversazione from 6.30 to 11 p.m. on Saturday.) 

Saturday, November 30th.—At 7.30 p.m. At the College. Glasgow and West o 
Scotland Technical College Scientific Society. Mr. P. J. Mitchel 
on “ The Utilisation of Exhaust Steam in its Various Applications.’ 

Tuesday, December 3rd.—At 8 p.m. Liverpool and District Electrical Asso- 
ciation, ‘“‘The Localisation and Remedy of Faults in Motors and 
Dynamos,” by Mr. G. V. Bird. 

Association of Engineers-in-Charge. Visit to G.E. Co.’s works at 
Witton (see our ** Notes ’’ columns to/day). 

At 8 p.m. Institution of Civil Engineers. ‘Experiments on Wind 
Pressure,’’ by Mr. T. E. Stanton. 

Wednesday, December 4th.—At 7.30 p.m. At the Institution. Institution of 
Electrical Engineers. Students’ meeting. Paper on “ Electric 
Traction for English Railways,’ by R. J. Spencer Phillips. 

Thursday, December 5th.—At 8 p.m. At the Institution of Civil Engineers. 
Institution of Electrical Engineers. Paper on “ Automatic Cab- 
Signalling on Locomotives,’’ by Mr. J. Pigg. 

Friday, December 6th.—At 2.30 p.m. Institution of Electrical Engineers. 
Students’ visit to the B.O.T. Laboratory. Meet at the B.O.T. 
Laboratory, Whitehall, 8.W. 

Saturday, December 7th.—Rugby Engineering Society. Excursion to Park 
Royal generating station and Hammersmith car-sheds. The party 
will leave Rugby, L. & N.W. Railway Station, by the 12.42 p.m. 
luncheon express for Willesden, arriving at Park Royal Station 
about 2.45 p.m., subsequently travelling by rail motor-car to West- 
bourne Park, and changing there, going on to the |Hammersmith 
car-sheds by the ordinary electric service. 

Monday, December 9th.—At 6.30 p.m. At the Society’s Offices. Society of 
Engineers. Annual general meeting. 

Wednesday, December 11th.—At 7.30 p.m. At the University, Birmingham. 
Institution of Electrical Engineers (Birntingham Local Section). 
Paper on the ‘* Torque Conditions in Alternate-Current Motors,” by 
V. A. Fynn. 

Thursday, December 12th.—At 17.30 p.m. Colonnade Hotel, New Street, 
Birmingham. Birmingham and District Electric Club. Third 
annual meeting. 


ELECTRICAL ENGINEERS, R.E. (VOLS.). 


The following orders are issued :— 


Saturday, November 80th.—‘‘A’’ Company. Week-end run at Coalhouse* 
“B” Company. Hop. Cup practice, headquarters, 8 p.m. 
Monday, December 2nd.—“ A’’ Company. Technical drill, 6 p.m. 
Tuesday, December 8rd.—'*B”’ Company. Recruits (infantry drill), 6 p.m. ; 
technical drill, 7 p.m. ’ 
Wednesday, December 4th.—* D’’ Company. Hop. Cup practice, 7 p.m. 
Thursday, December 5th.—‘‘C’? Company. Recruits (infantry drill), 
6.30 p.m.; technical drill, 7 p.m. . 
Friday, December 6th.—‘D” Company. Recruits (infantry drill), 6 p.m. ; 
technical drill, 7 p.m. 
Saturday, December 7Tth.—‘‘ A”, Company. Hop. Cup practice, 3 p.m. 
*“B” Company. Week-end run at Coalhouse. 
(Signed) ‘J. H, 8S. Capt., 
Acting Adjutant. 
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THE ELECTROMOBILE CO.’S NEW GARAGE. 


WE recently paid a visit to the large garage which has been 
built.and equipped by the Electromobile Co., Ltd., in Mayfair, 
and were .much interested in the system and organisation 
which have been developed: by the company for the purposes 


L.C.C. for the prevention of fire, and hydrants are fitted all 
over the building. An iron staircase runs to the full height 
of the building at the east side, giving access to the fitting 
shop below, and another staircase leads to every floor in the 
centre bay. Telephonic communication is provided between 
the offices and all parts of the building. 

The carriage entrance is situated on the ground floor, with 
offices for the timekeeper and yard-foreman and a telephone 
box. Immediately opposite the entrance are two hydraulic lifts 
for removing the batteries from the vehicles, or bringing up 
fresh batteries ; these may be seen in the foreground of one of 
our views on p. 895, which shows a car which has just come 
in, standing over one of the lifts ready for its battery to be 
removed, while a trolley carrying a battery has been placed on 
the other lift to illustrate the process. As the car comes in, 


oF ELECTROMOBILEECHASSIS, 


of housing their carriages and those of their customers, and 
handling the batteries by which these are propelled. 

The site which has been chosen is a very convenient one, 
having an entrance for carriages in Carrington Street ; a 
goods entrance in Brick Street, Piccadilly, giving access to 
the basement ; and an entrance in Hertford Street to the 
office block. The area covered is about 4 acre, being’ 350 ft. 


a record card. is inscribed with the hour of arrival.and is sent 
down with the used battery, as we shall explain later. 

Relieved of its battery, the car is run up on a travelling 
platform, fitted with wooden wheels for the sake of silence, and 
running on rails ; by this means the cars are readily trans- 
ported to any part of the floor—either to the washing floor 
at one end or to the storage bays at the other. 


Fic. OF CHASSIS. 


long x 80 ft..wide. The building comprises a basement, . 


ground and first floors, with a flat asphalted roof, which can 
be utilised for washing cars in summer, if necessary, giving 
a total useful..area. of . nearly two. acres; the. whole 
structure is fireproof, consisting of, steel and concrete, with 
granolithic flooring, and was built by: Messrs. Perry & Co. 
Eacli floor is divided ‘into three. parts by party. walls, fitted 
with iron doors, in accordance with the requirements of the 


For handling the cars, three hydraulic lifts are provided, ~ 


communicating with the other two floors. Each of these 
can take a car 16 ft. long, and one of them runs to the roof. 
In the east bay of the ground floor charging panels are 


‘ provided to give ‘the ‘“buck-up”’ charging sometimes 
- required ‘between two runs, without removing the batteries 
from the carriages. 

. The east bay of the basement forms the fitting shop, 
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which is equipped with a forge and all the machine tools 
that are necessary to the proper maintenance of the mechanical 
parts of the cars and motors ; the tools are electrically driven. 
Two traversers serve the shop and the inspection pits. The 
latter, which are well shown in the adjoining view, run along 
the centre and the south side of the bay, and are bridged by 
steel channels placed 4 ft. 6 in. apart, corresponding to the 
track of the carriage wheels, so that the workmen can walk 
under all the cars on the pits, and carry out repairs to the 
running gear. ° Thirty cars can be simultaneously accom- 
modated on the pits. 

A special steel door, composed of sections mounted on 
runners, which~ can be drawn aside into a narrow space, 
is fitted in ‘the ground floor, to allow the clearance 
necessary for taking bodies off, or erecting them upon, the 
chassis. 

The middle and west bays of the basement are devoted to 
the battery charging and maintenance departments. In the 


middle bay are the two battery lifts, which are served on 
either side by special traversers, by means of which the 
batteries are carried to their charging berths. Five 


Fic..3.—ENTRANCE TO GARAGE, SHOWING Battery 


traversergs are  pro- 
vided, dividing — the 
area .into five- long 
strips, which are fitted 
with rails the 
batteries. latter 
are received - upon 
iron trolleys, which 
can’ readily be -run 
on and off the 
traversers, and turn- 
tables are provided to 
enable the batteries to. . 
be turned round into 
the proper position. 
The adjoining -vigw . 
shows the lower end of 
a lift, with a battery 
just brought down, 
and a. range of charg- 
ing panels.’ 

One : side the 
shop is fitted with . 
sinks and settling . 
tanks to :wash ‘the 
cells, lead. benches. for 
assembling, lead burn- 
ing, a. melting 
pot, two large, hydro- 
gen machines with 
condenser -and: gas 


Fic. 4.—InspEction_ Pits. 


pressor and its regulator; air and 
hydrogen mains and cocks are carried to 
all parts of the battery shop for repair 
purposes. 

In the west bay are situated the 
formation shop, a number of charging 
berths, and the Hart battery of 60 cells, 
close to the dynamo room, with which 
this bay directly communicates. A 
laboratory is provided, in which no’ 
only are the cells and motors tested, 
but also analyses of all the materials 
used are most carefully carried 
out. 

Lockers are provided for every man, 
with mess-room, wash basins, &c., in 
every department, and gas heating is 
used throughout. 

Stores are kept in a separate building 
at the Brick Street entrance. 

A tire store is provided on the 
ground floor, and is equipped with 
a vulcaniser and _ air - compressing 
plant. 

The top floor of the building is devoted 


purifier, an air com- Fig. 5.—Barrery Cuarcine Bay. 
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entirely to storage, repairs, painting, coachwork, upholster- 


ing, &c.; there are also a varnishing shop and a carpenter's 
shop on this floor. 

The dynamo room is situated at one end of the basement, 
and is equipped with two 90-Kw. motor-generators and one 
of 30 Kw., by Messrs. Greenwood & Batley, of Leeds ; also 
a-90-KW. motor-generator consisting of a Crompton motor 
and a Brush dynamo. These are shown in the accompany- 
ing illustrations. 

Each dynamo is capable of generating at 135-140 volts 
if necessary for charging the lighting 
battery, but .the usual voltage is 115. 


from the switchboard to the various charging and forming 
bays on porcelain insulators. In each bay the bars are 
divided into three lines, thus :— 


the two positive bars being carried down the outside on the 
steel frames which also carry the charging panels (see fig. 5), 
while the single negative runs dovn the middle. 


The motors are compound-wound, and 
both motors and generators are provided 
with field regulators. Energy is received 
from the Westminster Electric Supply 
Corporation at 400 volts, the price being 
1d. per unit, and is metered by an Aron 
1,000-ampere meter. The annual con- 
sumption of energy at 400 volts is about 
500,000 units. 

Each of the two switchboar ds is divided 
into four parts, controlling tbe motors and 
generators respectively. Switches and 
fuses are provided for each pole of 
the motors, with starting theostats 
which are fitted with automatic release. 
On each generator circuit there are two 
S.P. switches, and one I.T.E. circuit- 
breaker, with over-load, no-load, and 
no-volt release. Ammeters and volt- 
meters are provided on each board, and 


on the meter-board there are eight 
Thomson watt-hour meters, of sizes from 
25 amperes to 800 amperes, collectively 
capable of carrying 2,225 amperes; of 
these the larger meters, viz., one each of 600 and 800 
amperes, and two of 300 amperes, are in the charging 
circuit, the other four being used for the lighting and fitting- 
shop circuits. Adjoining the left-hand switchboard will be 
seen a master clock, which controls electrical dials in the 
various departments. 


Fia. 7.—Dynamo Room, NortH Enp. 


The frames above mentioned are bolted to the columns, 
and carry 21 panels between two columns. The panels 
were made by Messrs. Everett, Edgcumbe & Co., and are 
fitted with their “ Industrial” type of ammeter. The 
resistance switches with which the charging current is con- 
trolled have seven contacts each, with a total of 1°5 ohms 

resistance, “* Eureka” wire being used ; 
the steps are specially proportioned so 


as to give suitable gradations, which 
could not be obtained with equal 
steps. A concentric charging plug is 
connected to each panel. 

The cells used in the car batteries 
are of the pasted type, the negatives 
being made by Messrs. Contal & Co., 
and the positives by the E.P.S. Co. 
The latter are, however, formed by the 
Electromobile space being 
allotted to this purpose in the charg- 
ing bay near the dynamo room. Each 
battery consists of 45 cells, arranged 
9 x 5, each cell being composed 
of 17. plates separated with ribbed 
and perforated ebonite sheets, having a 
capacity of 160 ampere-hours at the 
30-ampere rate of discharge. ach cell 
weighs 10 kg. The cells are contained 
in ebonite boxes, the whole being 
included in an iron-bound teak crate, 
and weighing in all 11 cwt. The cells 
are connected together with couples of 


Fic, 6.—Dynamo Room, sHowING METERS. 


The storage battery used for testing cars and running the 
fitting shop consists of 60 cells of the Hart Accumulator Co.’s 
1.27 type ; this is normally charged by the 30-Kw. motor- 
generator, which is specially speeded up for the purpose by 
weakening the field of the motor. The battery is used also 
for receiving the discharge from car-batteries which are being 
formed, the Hart battery being arranged in two parallels of 
30 cells each for this purpose, 

The battery department is supplied with current by means 
of bare copper bus-bars, 24 in. x 4 in., which are carried 


the type shown in fig. 8, consisting of 

a tinned copper cable, 19/20 s.w.c., en- 

closed in a lead tube with lead lugs cast 
on the ends. The lugs are also burnt on the tube, so 
that the copper cable is hermetically sealed in lead.: The 
lugs are cast with conical holes to fit the tapered. lead 
terminals of the cells, and are burnt: on to the terminals, 
so that there is a continuous leaden connection which 
cannot possibly become loose or otherwise faulty. These 
couplers are made in the lead shop, where the plates are 
also burnt together after forming. 
~ We may here describe the system under which the 
batteries, &c., are managed, premising that minute care is 
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taken in every detail of the business from start to finish. 
Not only is the daily work of each car and battery recorded 


G 


Fic, 8.—DETAIL OF COUPLER. 


on a card similar to 
that of which we 


put into a car about. to leave the garage, the card then 
receiving the names of the customer and driver, number 
of car, and time of departure. On its return the time is 
recorded, and the distance travelled is noted ; the car is 
then led to a lift, which brings up a trolley. The latter is 
raised high enough to take the weight of the battery off the 
springs, and the battery is unshipped by means of a brace, 
with which a right and left hand screw is rotated ; the screw 
carries ‘“‘ tommies”’ which engage in taper holes in the frame 
of the battery crate, and the withdrawal of these releases the 
latter. The car is then taken to the washing floor, aud the 
battery is lowered to the basement. 

On its reception here, it is put on discharge for a minute 
or so at the standard rate of 30 amperes, which is readily 
obtained by means of a resistance specially designed 
for that purpose; its P.D. on 30 amperes discharge 

and its E.M.F. on 
open circuit are 


give a facsimile on p. 
898, but also every 
detail is recorded in 
registers, of which 
there is a complete. 
series, showing the 
whole career of 
every battery since 
the start of the 
company’s opera- 
tions. There is 
thus accumulating 
a store of experi- 
ence of the utmost . 
value. Moreover, 
great care is taken 
to ensure the purity 
of the materials 
used, especially of 
the lead and of the 
electrolyte, these 
being analysed in 

the laboratory. 


Fia. 9.— INTERIOR OF GARAGE, 


then measured 
and entered on 
the card. The 
battery crate is 
next washed, after 
which the battery 
is put on to charge 
at a rate not ex- 
ceeding 30 amperes, 
which is tapered 
down to 8 am- 
peres or so towards 
the end of the 
charge; the spe- 
cific gravity of 
the electrolyte is 
read and adjusted 
every few days 
and recorded in a 
special book. 

The cards are sent 
every day to the 
-battery foreman for 


Fig. 10,—Virws oF THE CHASSIS AND BATTERY. 


The system commences with the charge of a battery. The 
date, duration, &c., of this are recorded on the card above- 
mentioned, which accompanies the battery when the latter is 


examination, and are entered in special books, one for each 
battery. They are also sent to the carriage department and 
entered in statistical books, which are used for checking the 
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life of the’tires as well, each of the latter being branded with 
a number for that purpose. In the case of a car requiring 
attention, the driver fills'up a -requisition for repairs, which 
is sent to the proper department. 


ELECTROMOBILE CO. LTD. 7, HERTFORD STREET. W. 


Battery No | Switcbman’| - 45 AM42 00°07 Charging Data. 
| | GO |wolws 
Carriage No. | Date of Rup am 7 Ruoong Vata 
cy Time returning 3 Odomuter returning Q us 
Driver User 
Miles ruo b 75 
Lad pa atter Runny ng 
8 


11,—BatTTERY REcorD Carp. 


The average.cost of running, on the basis of over two car- 
miles per unit taken at 400 volts, is under-4d. per mile for 
energy. The cost of plates and maintenance per car-mile 
is less than that of the tires. 

The Electromobile Co.’s carriages, which have become a 
familiar sight to all Londoners, are of three types—landaulet, 
brougham and victoria—for all of which the same type of 
chassis is used. A view of this in plan is given on p. 897, 
and we’ give also two drawings, p.: 894, showing it in plan 
and elevation. ‘The frame is constructed of channel steel, 
forming a plain rectangle, to which--steel-- forgings are 
riveted for the springs. The wheel base is 7 ft. 6 in., the 
track 4 ft. 6 in.,and the wheels are of the artillery type, 
with pneumatic tires. With the battery box, the chassis 
weighs 94 cwt. 

The motor, which .is made by Messrs. Greenwood and 
Batley, of Leeds, on the Contal Gasnier patents, is capable 
of giving 8 B.H.P.at 1,500 R.P.M. continuously, while it 
can safely give more than double this output for short 
periods. It is of the. ironclad series-wound two-pole type, 
with. double-wound armature, the: field-magnets being of a 
special patented design, which is very compact and avoids 
joints in the magnetic circuit, while reducing armature 
reaction ‘and sparking at the brushes. The motor is com- 
pletely enclosed, but is readily dismounted, and large doors 
are provided over the commutators. The end brackets are 
of aluminium. Carbon brushes are used. The efficiency of 
the motor is 80-87 per cent. ; 

The motor drives the differential through double-reduc- 
tion double-helical gearing, the hubs of the rear wheels 


sliding fit in the bushes of the wheels; the’ latter are fitted 
also -with phosphor-bronze bushes, fixed on the hubs, which 
bear on the axle casing above mentioned. The wheels are 
readily detachable, and the whole of the mechanism is entirely 
dust and waterproof. The hubs of the rear wheels are 
fitted-with powerful brakes, applied by a pedal. 

The-controller gives forward speeds from 3 to 15 
and one reverse speed, with two electric brakes. The con- 
nections are shown in fig. 12. The framework is an 
aluminium casting, bolted to the chassis in a horizontal 
position beneath the floor, and protected from mud and damp 
by a sheet-metal casing. The controller handle is imme- 
diately below the.steering wheel, and is mounted on a 
tube concentric with the steering spindle, actuating the 
controller through bevel gear. A substantial external tube 
protects the whole, and carries the index showing the position 
of the controller handle for various speeds. 

A special quick-break switch is connected with the brake 
pedal, which interrupts the circuit when the pedal is depressed 
slightly ; a further movement of the latter applies the 
mechanical brake. 

Turning to the commercial side of the company’s under- 
taking, it may be observed that no particular battery is 


Fic. 12.—ConNEcTIONS OF ELECTROMOBILE CONTROLLER. 


associated with any particular car, so long as the vehicle is 
garaged with the company; the batteries are all inter- 
changeable, fand they take their turn to go on duty as 


STanpDaRD BRILL TRUCK FITTED WITH Parent Brake (see p. 899). 


aot OL pid 


being ‘driven by live shafts revolving inside a stationary 
- tubular axle, which relieves the driving; shafts of all bending 
stress. The énds of. the shafts are hexagonal, making a 


rr 


, required. Most of the customers, we understand, follow 
_ this system, purchasing the vehicle, but leaving it iu the 
charge of the company when not in use; the latter keeps it 
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in good order, and supplies a fully-charged battery 
when required, by contract. Should the customer 
prefer at any time to take the vehicle into his 


own hands, the company equips it with a new battery, 
the value of which is set against a depreciation reserve 
allowance provided in the contract price, so that no 
Joss is incurred. Electromobiles can also be hired 
‘for any desired interval, and their many natural 
advantages—silence, ease of control, freedom from noisome 
fames and from vibration, and remarkable smoothness 


of running, combined with their smart appearance— _ 


render them the ideal vehicle par eacellence for town 
transit. The fact that, of all automobiles, none but the 
electric type are 
allowed to-enter Hyde 
Park during the 
fashionable hours of 
the London season, in 
‘itself establishes its 
pre-eminence. 
Besides this town 
carriage business,. 
the Electromobile 
Oo. has also entered 
the field of light 
commercial traction ; 


TRAMWAY BRAKE DEVELOPMENTS IN 
LEEDS. 


TuRovcH the courtesy of Mr. J.-B. Hamilton, general 
manager of the Leeds City Tramways, we were enabled to 
witness a series of interesting brake tests on Monday last. 

The brake, which is of the electro-mechanical type, has 
been patented by Mr. A. W. Maley, assistant engineer, and 
has reached its present state largely through the assistance 
of the engineering staff of the tramways. department, of 
which the chief engineer is Mr. J. Burbridge. 

A standard truck equipped with the new brake is shown 


‘the company’s type 
of ambulance is used 
by the City of Lon- 
don, and is reported 
to give considerable satisfaction in all respects. A light 
delivery van, used by the well-known firm of Messrs. 
VY. Benoist, the caterers, has been running for more than two 
years on contract, without, being laid up by battery or 
mechanical trouble for more than two days in the whole 
period. The company intends to launch a further interesting 
experiment, in the shape of electric cabs, as soon as their 
design has been approved by -the Metropolitan Police 
authorities. 

The managing director of the company is Mr. Theodore 
G. Chambers, who has been connected with electric auto- 
mobilism practically from its commencement in this country, 
and who settled the design and organisation of the Electro- 
mobile Oo.’s garage. 

It was recognised at the very inception of the Electro- 
mobile Co. that its ultimate success depended mainly on 
organisation of work and accurate statistics of costs. The 


Dracram SHOWING THE ARRANGEMENT OF Patent Track Brake. 


on page 898, and above we give diagrammatically the 
arrangement of the essential details. 
The equipments of the cars on trial were as follows :— 


Car No. 87. D.K. 35 A motors, B.T.-H. B 13 controllers. 


Westinghouse latest type of brake. Top deck covered; car 
mounted on 6 ft. wheel base Standard Brill truck ; weight unloaded, 
10. tons 12 cwt. 


Car No. 270.—Exactly the tame equipment and weight as above, 
but fitted with patent electro-mechanical track brake. The 
auxiliary track blocks are of cast-iron, but any other material may 
be used if preferable. The action of the mechanism is as 
follows: The main track block tends to lag behind the car when 
pressure is applied either by exciting the magnet or mechanically. 
This action moves the vertical lever above it and tends to rotate a 
cam at its upper end, thus forcing two horizontal thrust pieces out- 
wards. The thrust pieces tend to straighten toggle links between 
the bracket on the car frame and the auxiliary blocks, thus forcing 
down the latter. The drag or pull of the auxiliary blocks is taken 
by the separate links secured to the car frame below the axle-boxes. 

The magnets on both cars are of the 
Westinghouse type, with poles giving a 
vertical pull of about 4,000 lb. on 100-lb. 
standard rail, when the magnets are saturated. 
The retardation of these magnets when so 
energised is from 1,600 to 1,800 lb. for the 
two on clean rails at a speed of 3 to 4 miles 
per hour. This has been found by separately 
exciting the magnets of one car and towing 
it by another car with a spring balance 

coupling between. 


The brake has been inspected in an 
experimental form by both the Sub- 
Committees of the two associations which 
have been at work for some consider- 
able time on the subject of brakes, and 
whose report may shortly be looked for. 


Trials tor high speed 
stops made here 
s| | 


DiacRam SHOWING Graprents, CorRPoRATION TRAMWAYS. 


whole garage is accordingly run ‘on, departmental lines, each 
department-being under a responsible official. © 

While much. depends upon the qualities of the battery 
used in electrically-propelled. vehicles, least as: much 
depends upon the manner in: which. the ‘battery is handled, 
and in this respect the company. is fortunate in having for 
its chief engineer Mr. H. L..Joly, whose name is familiar to 
all who know anything. about electric vehicles, and whose 
experience in this subject is probably unrivalled. 

We are indebted to these gentlemen, who have been 


associated together for some seven years.in this particular — 


industry, for the opportunity to “prepare this article and for 
their courteous assistance. : 


a tur. It is .also to be again inspected by 
these Committees in its present form, 
which - includes - modifications and im- 
provements. The tests have been con- 
fined to the various forms of electro-magnetic braking, as it 
was found, comparatively early, that the mechanical track 
brake as then known was one: which could only be used for 
coasting purposes, and which. even if adapted for service or 
emergency stops, was limited. in retarding power to the 
amount of weight which could be safely utilised on the 
track blocks. The aim, therefore, has been to produce a 
system of electro-magnetic braking in which the defects of 
this system as at present known are avoided or neutralised. 
The defects of present systems are :— “ak, 

1. Tendency to cause skidding wheels. 

2. Failure of the motors to build up, due to high resistance 
of dirty contacts: a3 ; 
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8. The application .of the usual wheel brake, in addition 
to the magnetic brake, is still more likely to cause skidding, 
and, therefore, although the car has two brakes only one can 
be used at a time. 

4. Heavy currents and high &.M.r. when braking. 

Defect No. 4 has been largely reduced in one well-known 
form of electro-magnetic brake, but it is at the expense of 
additional work done mechanically on the wheels, resulting 
in a rather greater tendency to skid. : 

' Consideration of the foregoing led to the production of 
the brake under notice. The principle of this brake is that 
the drag of the electro-magnets or main track blocks is 
utilised by suitable mechanism to press auxiliary track blocks 


to roll again, and this, as previously stated, did not affect 
the retardation of the brake. 

2. That the current and £.M.F. in the motors was reduced 
to such an extent (about 5 amperes per motor to coasta1 in 
9 grade) that electro-magnetic braking for service stops was 
permissible even on hilly routes. 


3. That by arranging to apply pressure to the main track , 


blocks manually, a semi-power brake is obtained, which 
renders the control of the car by manually applied track 
brakes possible for service purposes, without the use of springs 
or other device to obtain large power quickly. For example, 
assume that a force is applied. by the driver which produces 
200 Ib. drag on the main track block, this force is slightly 


Derains or Trsts, CARRIED OuT NovEMBER 25TH. 


Tust. 


programme. 
1. Car No. 87, with wheel gear diseonnected and magnets sepa- 
rately excited to demonstrate the’amdunt of braking due to 

the magnets. 


2. Car No. 87. Magnets operated in conjunction with motors. 


2a. Car No. 87. Coasting with motors only (rheostatic brake). 


3. Car No. 87 was here sent to depdt to have wheel brake attach- 
ment refitted. 


4. Car No. 270. Manual operation of track brake. 


5. Brake energised from trolley by special switch on canopy. 
, This affords an accurate idea of the work done on the brake 
,, a8 distinct from the motors. 


6. High speed stops by brake energised by motors. 
*Compared with the adjoining results, others obtained earlier 
with a wetter rail were as follows :— 


Speed on Amps. per motor Volts per motor Stopping 

application max. observed. max. observed. distance, 
of brake. Kick only. Kick only. ft. 
19°0 70 561 83 
19°5 90 561 74 
19°7 80 - 446 60 
24°0 80 765 132 


The improvement here shown.as the test proceeded indicates, as 
was observed at the time, that the blocks had scraped the rail clean. 
This did not happen to the same extent on the present trial as the 
deposit was dry and affected the braking in a similar manner to 
what might be expected if rail was slightly blackleaded. 


7. Car No. 270. Coast down hill with brake energised by 
motors, and note current required. 


8. Car No. 270. Make high speed stops on rheostatic brake, that ; 


is, motors only. (Brake disconnected.) 


9. Car No. 270. Coast down on motors. — 


REsvtt. 


With magnets excited with 42°5 amperes each, car accelerated. 
Initial speed before application of magnets 5 to 6 miles per 
hour. Car was stopped by wheel brake in addition to 
magnets on lesser gradient (1 in 16°43). 


Coasting the above gradient at 3 to 4 miles per hour,.cach motor 
generated 28 amperes at 166 volts. 


Speed 3 to 4 miles per hour. Amperes per motor 40. Volts per 
motor 204. 


Coasted down at speeds up to 10°3 miles per hour and stopped 
when desired. 


Speed, M.P.H. Amps. per magnet. Stopping distance. 
11°4 39 104 ft. 
15°0 39 229 ft. 


It is interesting to note that at an earlier trial when the brake was 
under inspection, the results were as below :— 


179 374 137 ft. 
18 374 126 ft. 
The rails were then wet and rather greasy, which enabled better 


stops to be made than when the rail has a coating of nearly 
dry, black deposit. 


Speed on Amps. per motor Volts per motor Stopping 
application max. observed. max. observed. distance. © 
of brake. Kick only. Kick only, ft. 
19:3 84 700 109 
17°8 90 663 64 
21°6 102 803 115 
25°4 110 663 198 


Up to this point the car had 18 passengers on board; 12 now 
alighted to observe the stops from the road. 


23°6 90 829 152 
27°0 94 893 246 
26'3 84 918 231 


It was noticed that the tachometer belt was slipping, and a more 
correct estimate of the speed in the last two cases would be 30 miles 
per hour.* 


Speed, M.P.H. Amperes per motor. Max. volts per motor. 
10 (estimated) 6 (fairly steady) 153 
5 ” 3 to 6 generally 120 


maximum 8, 


On 1 in 10 2 to 13 grade, lower part of hill. 
224. In spite of careful operation of controller, wheels 
skidded almost continually for approximately 
150 yards until bottom of hill was reached. 
19°0 Same result as recorded above. 


See result of same test on car No. 87 (No.2). « 


on the rails, instead of on a wheel as hitherto. An experi- 
mental brake was constructed on this principle in the early 
part. of the year, and the results obtained exceeded all 
expectations. It was found :— : 

1. That the brake was practically non-skidding, and that 
any momentary stoppage of the wheels, equivalent to, per- 
haps, one revolution of the latter, could only be caused’ by 
putting the controller right round instead of passing from 
notch to notch. | Further, the skidding in no way affected 
the stop, as the residual magnetism was sufficient to keep the 
brake in operation for the fraction of time before the car 
stopped.’ In attempting to make the wheels skid when 
going at high speed on a heavy grade, they could not be 
made to do more than stop momentarily before commencing 


more than the driver would have to exert on the ordinary 
wheel brake, the increased pressure to obtain 200 Ib. drag 
on the track block being due to the steel shoes having a less 
friction coefficient as compared with the cast-iron shoes 
acting on the periphery of the wheels. Now assume that there 
is a ratio of leverage on each auxiliary block of 4 to 1, total 
8 to 1 per side of car. This will give a downward pressure 
of 1,600 Ib. per side of car on the auxiliary blocks without 
any further exertion by the driver and without reducing the 
drag of the main track block which his effort has already pro- 
duced. To put it in-another way, thesame braking force can be 
exerted on a track brake constructed in this manner with 
about two-thirds (or less, if the ratio of leverage between 
main and auxiliary blocks is -higher) the effort on the 
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of the driver required for the application of © the 
ordinary wheel brake. 

Other points which commend themselves are that in 
making a severe emergency stop the downward thrust at the 
leading end of the car is taken by the brake instead of the 
axle; and there is no wear on tires due to braking on the 
periphery of the wheel. The design as it now stands com- 
prises few parts, and the adjustment of the brake is 
simple, and can be done on the “ solid” as well as when the 
car is over a pit. 

The possession of a manually operated track brake having 

‘the characteristics outlined in (8) above, points to the fact 
that the wheel brakes may be dispensed with, as their use in 
case of emergency is more likely to cause trouble than not, 
in case of runaways (as experiments have shown) on 
steep grades it is scarcely possible to stop at all with this 
brake. Again, in runaway conditions a driver should never 
‘have at his hand a means of rendering more powerful brakes 
inoperative, which may easily be done in the excitement of 
the moment by the application of the wheel brake in addition 
to the electro-magnetic brake. It follows that by the 
removal of brakes which act on the periphery of the wheels, 
the remaining methods of braking are easily arranged so that 
they cannot neutralise each other if all are operated simul- 
‘taneously. On the other hand, they hélp each other up to 
the limit of the full braking force possible. Regarding the 
most prominent fault in electro-magnetic braking, namely, 
failure to build up, the use of the electro-magnetic brake for 
‘service work ensures the contacts being always clean and 
the risk of failure practically negligible, but to overcome 
the possibility of failure a switch is provided on the canopy 
which, on being closed, connects the trolley line to the magnets. 
In the event of failure of the line current or of the trolley 
coming off, recourse must be had to the manual operation 
of the track brake. Experiments have shown that, at 
high speeds (on many occasions 28 to 30 miles per hour), 
the trolley has never once left the wire, and it is 
therefore reasonable to say that the manual brake 
would be fully applied, long before 30 miles per hour 
was reached. The brake has been inspected on behalf of the 
Board of Trade by Major Pringle, and as a result of the trials 
which were carried out in his presence, permission has been 
granted to put three cars fitted with this brake in service. 
The first of these cars, No. 270, was on trial on Monday. 

The behaviour of the new brake is not greatly affected by 
a greasy rail; the action of the leading block appears to 
scrape the rail clean for the magnet and the rear block. The 
large wearing surface of the brake shoes, over 3 ft. per side 

-of car, will reduce the heating of the blocks and, of 
course, the frequency of adjustment and renewal owing 
_to wear. 

To sum up, the systen of braking under notice includes 
three distinct brakes, two of which may be applied instan- 
staneously, and no one of which renders the others inoperative 
or reduces the braking effect if simultaneously applied. 
These systems are (1) the electro-magnetic track brake, 
operated in conjunction with the motors. Suitable for all 
purposes, service, emergency and coasting ; (2) the electro- 
magnetic brake operated from the trolley line—a powerful 
emergency brake; (3) a manually applied track brake 
suitable for service and coasting, and in the event of failure 
of both (1) and (2) a better reserve brake in case of ranaway 
than the’existing wheel brakes. 

The tests, which are tabulated on p. 900, were of a 
comprehensive character, and were carried out on a steep 
hill, one of the worst in the district, lying between Bramley 
and Rodley. The weather was cold and the rails slightly 
greasy, being covered with a thin film of black mud. 

Two cars were used in the tests, Cars No. 87 and 282, 
and these were provided with suitable instruments for 
obtaining both the power absorbed and speeds attained. 

All the tests were made on grades of 1 in 8°4 to 1 in 9°6, 
unless otherwise specified. No sand was used on any of the 
stops. 
An endeavour to make stops by reversing the motors, on 
& previous occasion, failed. A test carried out at the sug- 
gestion of the Board of Trade with a car loaded with 3 tons 
of iron afforded an indication of the retarding force required 
on a grade of this kind (1 in 8°4). If the car was allowed 
to gain. an initial speed of about 5. M.p.H., and. the. first 


notch of controller (power sidé) applied (motors reversed) 
the car continued to run forward. On the application of 
the second notch, the car gtadually came to a stop and 
remained stationary. On the application of the third notch, 
the car commenced to move slowly back. Any attempt to 
make a stop resulted in the wheels slipping and revolving 
in a reverse direction. 

In conclusion, it must be noted that the new brake automati- 
cally limits the current in the motors, as the weight’on the 
auxiliary brake-blocks relieves the wheels. The greatest 
amount of weight which can be so taken is the weight of the 

_ car body above the axle boxes ; and the weight of the motors, 
wheels, &c. (about 4}:tons), is always left on the wheels, ‘but 
is insufficient to cause enough rotation to generate the high 

_ currents obtained on other forms of magnetic brakes. 

The thanks of all tramway. men are due to Mr. Hamilton 
and his staff, not only for bringing prominently forward a 
brake with many interesting features, but also for placing on 

record the practical results of these tests and supplying the 
information embodied in this article. . 


NOTES. 


Legal.—Correction.—We have pleasure in inserting the 
following letter, received from Mr. Henry F. Joel, too late for 
publication in this week’s “Correspondence ” :— 

“Tn your abridged notice of the action between Harman v. The 
Shoreditch Borough Council in last week’s issue, whilst you have 
given a correct account of the essence of my evidence in the first 
part of the case, your account of my evidence when I was recalled is 
not correct. - I was not the maker of the electric motor which was 
found to bave caused'a fire at Mr. Harman’s. This motor was sup- 
plied by the Sloan Electric Co. as a temporary motor, whilst they 
were re-winding the motor supplied by Henry F. Joel & Co., which 
had worked quite satisfactorily for three years previously. The 
motor, supplied by my firm, was an iron-clad motor, and also 
encased outside, necessary precautions which were not taken in the 
temporary motor supplied by the Sloan Co. . : 

“My evidence, on being recalled, was simply to speak of the 
motor starting switch, and to give my opinion that the overload 
release, which was tied back by the Council’s man during the 
use of the temporary motor, was dangerous, and the current 

. exceeded the safe limit for which this switch was designed to pro- 
tect the motor. 

“ Will you kindly give this publication in your next issue, as the 
first part of my evidence would appear to be quite different and 
clash with the second part, and I wish particularly to repudiate 
— the maker of the motor, which was found to have caused 
the fire.” 


Cricket Club Dinner.—The third annual dinner and 
concert of the Kensington and Knightsbridge Electric Lighting 
Co.’s Cricket Club was held at Addison Hall, Addison Road, W., on 
Saturday, November 16th, and was a complete success. During 
the progress of the concert, the Chairman, who is also tie captain 
of the club, proposed the toast of the “ K. and K.E.L. Uo.’s C.C.,” 
and, in a short speech, reviewed the work of the club during the 
season. At the commencement they decided to join the Blectric 
Light Cricket League. They intended having a good try to get 
the Cup next season. As it was, they finished second equal to the 
St. Pancras Club, the St. James being the winners. The toast 
of “‘ The Club,” was replied to by the vice-chairman, Mr. A. France 
(vice-captain). During the evening the prizes offered by the 
president of the club, Mr. H. W. Miller, and vice-president, 
Mr. R. S. Erskine, for the best batting and bowling in the two 
teams run by the club, were presented to the winners. 


Electric Coal-Cutters in Australia.—The Hebburn 
miners (N.S.W.) (who demand that either the use of safety lamp 
shall be discarded, or the use of electric coal-cutters shall : 
discontinued, on the grounds that if there is no danger from 
“sparking ” there is no need for safety lamps, and conversely if 
safety lamps are insisted upon there must be some danger from 
breaking cables), wrote some time ago asking the Minister for Mines 
to guarantee their safety if they resumed work with the machines. 
According to the Australian Mining Standard, the Under-Secretary 
of the department has replied that it is obvious that he cannot give 
the guarantee asked for, but “every precaution possible will be 
taken by the inspectors of mines to see that the lives of the miners 
are not endangered by the use of the coal-cutting machines.” The 
men hold that this is tantamount to agreeing that some danger may | 
exist, and are therefore remaining out. 


Dublin and Central Ireland Power Scheme,—In 
the coming Session of Parliament the above scheme will receive 
attention. In the promoters’ notice of application which appeared 
in the Leinster Leader, on November 16th, it is stated that it is pro- 
posed to incorporate a company with power to.establish generating 
stations and works and supply electricity in parts of the county of 
Dublin and the county of Kildare, King’s: county and ‘Queen’s 
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About an Australian Installation.—According to 
advices received by the last Australian mail, charges of extra- 
vagance and corruption with respect to the electric lighting of 
= buildings are not confined to this country. In the Legis- 

tive Assembly at Perth, Mr. H. Brown moved the adjournment 
of the House to call attention to the contract for £14,500 entered 
into for the electric lighting of the Claremont Asylum. He said 
that the Government electrician was absent at the time the work 
was decided upon, and Mr. Jolly, a relative of the then Minister of 
Works, was appointed to prepare plans at 24 per cent., and was 
afterwards appointed supervisor at 24 percent. An employé of 
Messrs. Noyes Bros. was appointed as another supervisor at £200 a 
year, which seemed extravagant when the Government electrician 
was capable of supervising the work. Would the Minister of 
Works assure the House that neither Messrs, Noyes Bros. nor Mr, 
Jolly had any interest in the contract for the plant? The contract 
estimate was originally £6,000; then it was raised to £9,000; and 
next to £14,500. The Claremont Municipality offered energy at 
4d, per unit, but the Government considered this excessive. There 
was now, however, plant valued at £30,000 lying idle at the 
Pe th railway station, because the Government found it cheaper to 
take a supply from the Council for the lighting of that railway station 
and the same applied to the Fremantle railway station. Mr. 
Brown, in conclusion, asked for the appointment of a Select Com- 
mittee. We understand that the Colonial Treasurer, in reply, said 
that no provision was made in the plans for electric light, because 
the Government electrician at that time was in England, and no 
qualified Government electrician was available. The Inspector- 
General for the Insane recommended to the chief architect that 
Messrs. Noyes Bros. be appointed consulting engineers on a 
percentage basis, and it was admitted that his son-in-law happened 
to be manager of the firm. Such work could not be thrown open, 
as a smaller firm might secure the contract, which would suffer in 
point of efficiency. He did not think the work would be done as 
expeditiously if done departmentally. Negotiations were opened 
with the Claremont Municipality for the supply of current, but as 
the Council would not guarantee that the current would always be 
available, the Inspector-General for the Insane insisted that the 
asylum should have its own plant. The Council would only supply 
energy‘at 34d. per unit for a minimum of 6,000 units per month, 
which worked out at £1,050 per annum, and the Department would 
have to maintain an engineer. The work in the asylum was of a 
- special character, as lights had to be let into the walls at a cost of 
four times that of the ordinary lights. The switches cost four times 
: the ordinary amount, the wires were quadrupled, and armoured 
cables had to be laid underground. The telephones were marvels 
_ of ingenuity, and tell-tale clocks and fire alarms were on the same 
principle and were operated from underground cables and worked by 
master keys. Mr. Brown: Won't the whole place be torn to pieces to 
fit this: system ? The Treasurer: No. Thesvstem was operated from 
the house of the Inspector-General half a mile away. He proceeded 
to say th:t the insinuation that there was corraption was one he felt 
keenly, and went on to point out that Messrs. Noyes Bros.’ com- 
mission was only £700, and that they would be three years on the 
work. Answering a question as to the commission which Messrs. 
Noyes Bros. drew from the plant supplied, the Treasurer said that 
the firm had not supplied any plant up to the present. Tenders 
.for the supply of plant had been called by the Public Works 
Department, aud distributed amongst four or five firms. During 
the course of the debate the Minister for Works stated that he had 
appointed Messrs. Noyes Bros. to supervise the erection of the 
plant after the plans were prepared. He could assure the House 
that the firm had not derived 1d. from the transaction as 
English manufacturers’ agents. Members spoke of extravag- 
_ ance, but did not seem to realise the size of the Asylum, which 
contained 620 rooms, and that the scheme provided for light- 
ing the whole of these as well as the yards and corridors. The 
cost of the plant outside of the wiring, compared very faveurably 
with any other installation. Since the Government had decided to 
put in generative plant, the Perth Gas Co. had offered té supply at 
24d. per unit, less 10 per cent. discount. Had the Claremont 
Council made an offer approximately near that figure it might have 
been accepted. Mr. Johason (late Minister of Works) said he had 
been very. much surprised to hear that no provision had beén made 
in the plans for lighting, especially as the architectural branch of 
the Public Works Department, had previously been censured for not 
making provision for the lighting of the Supreme Court. In his 
opinion, the Minister was not to be held responsible, because he 
could not be expected to look into such details, but the matter 
certainly reflected discredit on the architectural branch. In the 
result the motion was withdrawn. 


Institution and Lecture Notes.—LiverPooL AND 
District Assocration.—On Tuesday, 19th inst, at a 
meeting of this Association, the subject of “Commutation of 
Direct-Uurrent Machines” was further considered, and some very 
interesting remarks were contributed by Mr.-J. J. Richardson (vice- 
president), illustrated by tketches. On Saturday, November 23rd, 
by kind permission of the Canadian Pacific Railway, the members 
' paid a visit to the ss. Empress of Britain in the Sandon Dock. 

TecunicaL CoLLEGE STUDENTS’ AssocIATION.— 
Weare informed that the success which attended the dinner held 
in December last has encouraged the Council to make arrange- 
ments for a second annual dinner, which will take place on 
- Wednesday, December 11th, at the Criterion Restaurant, Piccadilly 
Circus, W., when the chair will be taken by Mr. C. G. Redfern, 

F.C.1LP.A., &., president of the Association. Any old students 
(day or evening) should communicate with one of the following :— 
Mr. 8. E. Gritton (mechanical), Talfourd Cottage, Reigate, Surrey ; 


Mr, Ernest W. Moss (electrical), 20, Huddleston Road, Tufnell 
Park, London, N.; Mr. Francis H. Carr (chemical), “ Kelvin” 
Church Avenue, Sidcup, Kent. 

oF AvTOMOBILE November 20th 
Colonel Crompton delivered his presidential address to this Society 
on the development of the automobile and the automobile industry, 

AssociaTION OF visit has been 
arranged for Tuesday next, December 3rd, to the engineering works 
and carbon factory at Witton of the General Electric Co., Ltd. It 
is proposed to reserve special saloon accommodation in the 9.5 a.m, 
train from Euston. Luncheon will be served at the Grand Hotel, 
Birmingham, at 12.30, and the party will drive by brakes to 
Witton, arriving at 2.15. The return train to London will 
leave at 7.30 or 8 o’clock. Members should communicate with Mr, 
Henry Capsey, the hon. secretary, 112, Melbourne Grove, East 
Dulwich, 8.E., at once. 


An Electric Kitchen.—At an altitude of 3,161 metres 
above the sea level in the Jungfrau district, by the Mer-de-glace, 
an interesting electrical kitchen is in daily use. It contains a large 
oven with four compartments, two of which are 12 in. wide and 
two others 84 in, wide; a soup kettle to hold 95 pints, and two 
vegetable boilers to hold 37 pints each. These pieces of apparatus 
are all fitted with regulators, and are attached by plugs to the 
distribution board ; there is also a large ‘“‘ hot table ” on which the 
piates are warmed, a special potato cooker and a large cafétiére, 
The transformer attached to the high-pressure line is of 60 xw, 
capacity, and reduces the supply to 125 volts. When the kitchen 
is in full operation the demaud averages about 30 Kw., and it is 
capable of preparing for about 120 persous. At this great altitude 
the use of electrical energy for cooking purposes presents enormous 
advantages, avoiding the difficulties, and at times uncertainty, of 
transporting fuel, and further avoiding the contamination of the 
mountain air with smoke. 


Electro-Chemical Notes.—THE Deposition oF 
—The electrolytic deposition of zinc offers great difficulties due to 
its tendency to form a spongy deposit. For this reason the intro- 
duction of a technical process depending on the electric deposition 
of this metal has made little or no progress, In almost every 
case the first coat of metal is formed in an adherent state, which 
soon begins to assume inequalities, and finally crystalline trees or 
porous spongy masses. This result has been set down to many 
causes, and is still a source of mystery. In the present com- 
munication, R. Goldschmidt has undertaken a series of experiments 
in order to overcome this undesirable property, and has succeeded 
in a remarkable manner (Revue d’ Hlectrochimie et d’ Hlectrometallurgie, 
Vol. I, No. 9). The electrolyte used consisted of hydrofluosilicic 
acid, of a density of 20° Baumé, exactly neutralised with zine 
carbonate. With stationary electrodes it was tound to be quite 
impossible to produce a perfectly uniform coat. On varying the 
conditions, such as current density, strength of electrolyte, &., 
small variations were obtained in the appearance of the deposit, 
but in no case could the spongy character of the metal be overcome, 
Further, with a rotating cathode only a slight improvement was 
obtained even at a speed of over 2,000 R P.M. Finally, very fine 
sand was added to the bath with a view to smoothing each coat of 
metal as it was formed. This was successful, and it was found that 
the metal was in all cases perfectly smooth and bright throughout, 
and did not change after a run extending over several hours. The 
deposit was equally good on varying the conditions of the experi- 
ment over a wide range. In each case anodes of pure zinc were 
employed. 

An ELEctrotytTic TRANSFORMER.—The electrolytic transformer 
“de Faria” depends for its action on the well-known property of 
aluminium of forming a thin coat of some substance of nigh resist- 
ance when employed asthe anode. For this reason an alternating 
current, when passed through a cell containing electrodes of lead 
and aluminium, becomes rectified. This method, in spite of its 
great simplicity, fails after being in use for some time, due chiefly 
to polarisation and over-heating. To overcome these, the system 
“de Faria” was introduced. The rectifier itself consists of ai 
inner electrode surrounded by an outer cylindrical one, the whole 
being contained in a larger vessel. The outer electrode is pierced 
at the top and bottom to allow the free circulation of the electro 
lyte. When in use the hot liquid at the electrodes rises, and 
allows the cold electrolyte to take its place at the bottom. In this 
manner an automatic circulation is started, which keeps the mass of 
electrolyte cool, and prevents loss of efficiency due to over-heating 
and polarisation. Four such cells as this form one unit, and these 
are coupled two in series and two in parallel. Each unit is capable 
of rectifying currents up to a pressure of 150 volts, and can be 
applied to all types of alternating currents.—2.4.Z., Vol. I, No. 9%. 

oF In Germany.—At the beginning 
of last July the 1,500-kilogramme Héroult electric furnace employed 
at Lindenberg’s steel works, in Remscheid, turned out its 2,000th 
charge. The furnace has been at work continuously since March, 
1906, treating a charge previously melted in a Siemens-Martil 
metallurgical farnace. The dolomite bed of the Héroult furnace 
was repaired after every charge, but in other respects the furnace 
has lasted well, requiring only a new cover made of silicious 
material once every three to seven weeks, 

or CaLctum on SToraGr.—A statement 
was made some little time ago by a writer in the Chemiker Zestung 
to the effect that calcium cyanamide deteriorated on storage. One 
particular sample, which originally contained 19 per cent., gave only 
17°4 per cent. of nitrogen when examined after being kept in stock 


some time. Hence consumers were advised to use the substance @ | 


soon after delivery as convenient. In a. subsequent issue of the 


same journal a reply to this assertion was published by Dr. B & 
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Rtiecke on behalf of the makers of that particular variety of calcium 

anamide which is known in Germany as “ Kalkstickstoff.” Dr, 
Riecke stated that the substance did not suffer any appreciable loss 
of nitrogen when stored, experiments lasting a year or more having 
shown it to be quite permanent. On the other hand, calcium cyana- 
mide was apt to absorb moisture and carbon dioxide from the atmo~ 
gphere, which naturally increased the weight of the material, and 
therefore caused the proportion of nitrogen in it to appear smaller 
than at first. 


Football.—We are informed that the G.E.C. football 
team placed another victory to their credit on Saturday last, when 
they defeated Southwark Cathedral—1-0—at New Eltham. The 
Generals pressed from start to finish, and it was only a superb 
display of goal-keeping by the Cathedral’s custodian which pre- 
yented the score from assuming much greater proportions. 


Instructions done into English.—A correspondent 
sends us the following extract from some instructions that were sent 
out with a small motor, which, the makers state, must be carefully 
complied with: ‘When setting the motors in work the following 
must be noted :—The axle of the anchor must be carefully oiled in 
itssupports with the best machine oil. Only the collector rolls on 
which the spring contact brushes grind, must be kept entirely free 
from oil. Care must be taken to see that the spring contact brushes 
do not get bent.” 


The Chamberlain Fall in British Guiana,—lIt is 
stated that Dr. Carl Bovallius, the managing director of the New 
Essequibo Exploration Co., has discovered on an affluent of 
the River Ireng, close to the Brazilian boundary, a waterfall 
rivalling Niagara in height. It is proposed to call it the Chamberlain 
Fall. 


Utilisation of Ends of Are Lamp Carbons.—A 
recent number of the E/ettricista, of Rome, states that short ends of 
arc lamp carbons, after being trimmed to flat ends, can be satis- 
factorily joined into long lengths with a paste made of silicate of 
potassium and carbon dust. Carbons so joined together work as 
well as new ones, either with continuous: or alternating currents. 
They offer a sligbtly higher resistance, but burn with equal steadi- 
ness, and if broken it is a matter of luck whether the fracture 
occurs at a joint or in the solid part. The process has been success- 
fully applied to furnace electrodes having diameters of 80 to 
100 mm., as employed at Stassano. An article on this subject was 
published in our issue of August 17th, 1906. 


Late Legal.—Brown’s Parent Case.—The case of 
Brown’s Patent, which was heard some time ago, came before Mr. 
Justice Swinfen Eady in the Chancery Division of the High Court 
on Wednesday, on an adjourned summons, 

Mr. Bousfield, K.C., appearing for the respondents, said it was 
an application by them to have the jtaxation of costs reviewed. 
One of the points had reference to the allowance to expert wit- 
nesses, Prof, Perry and Mr. Boys, who were called as witnesses 
on behalf of the respondents. The taxing master had allowed 
these witnesses ten guineas each for their attendance in court and 
five guineas a day of six hours spent in qualifying or preparing 
themselves for the case. He thought the allowance of five guineas 
a day was too little, as the rule was to allow ten guineas in such 
matters, unless there was some reason for departing from it. The 
action had reference to scientific investigations of great difficulty, 
and the principal people to whom one could go in such matters 
were very limited in number. Prof. Perry and Mr. Boys were 
gentlemen of the very first rank in this department of science. 
Counsel also complained that the taxing master had disallowed fees 
of two guineas to witnesses who were not called, These witnesses 
were necessary as practical men, and although they were not called, 
the respondents had come armed at every point to meet the plaintiffs’ 


case. 

Mr. Eve, K.C., appeared for the plaintiffs, and objected to 
reviewing the master's taxation. 

His Lordship, in giving judgment, said the master had allowed 
for three independent expert witnesses, and he had made allowance 
for their qualifying and attendance. In addition to that, he had 
allowed with respect of the attendance of two witnesses for the 
respondents. He had allowed Prof. Perry £210, and Mr. Boys 
£150 for qualifying and attendance. He saw no ground for 
differing from the conclusion the master had arrived at. He could 
not see his way to accede to the petition, and it must, therefore, be 
dismissed with costs. 


Electric Supply Football League.—We learn that 


& capital game was witnessed between the L.C.C.T. Power Station 


and St. James’s Electric in this League last Saturday. The result - 


was a draw of 2 goals each. 

Metropolitan Electric meet St. James's Electric at Acton Lane 
in the same competition, and another good game should be the 
result. Supporters of both teams are expected to be present in full 
force, The Lick-off is timed for 2.30 p.m. 


© Appointment Vacant.—Head of the Department of 
Physics for the South-Western Polytechnic (£260). 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether - connected with the 
or the commercial side of the profession and industry, 


technical 
also electric tramway and railway officials, to keep readers of the 
Ruviaw posted as to their movements, 


Central Station Officials.—The Worksop U.D.C. has 


. appointed Mr. H. Haut, of Falkirk, as shift engineer at the 


electricity works. 

The Hoylake and West Kirby U.D.C. has increased the salary of 
Mr. OC. J. Turner, electrical engineer, from £200 to £220 per 
annum, as from April 1st next. 

Mr. Brake, mains assistant to the West Ham undertaking, 
having obtained an appointment under the Richmond Supply Co., 
Mr. P. Harprina has been appointed to the vacancy. 


Tramway Officials—We are informed that Mr. F. 
SPENCER, tramways manager at Halifax, and Mr. C. H. 
Spencer, rolling!-stock superintendent, have resigned their 
positions. 

Mr. Tuomas Wixxrmson, who has acted for the past eight years 
as assistant to Mr. Bell, city electrical engineer at Aberdeen, in 
charge of the car repair and overhead equipment of the Corpora- 
tion tramway undertaking, has secured an appointment as outside 


superintending engineer with a large contracting firm in the south. . 


General.—The staff of the Salford Electricity Depart- 
ment have presented a travelling clock and an illuminated address 
to Mr. W. Hopason, J.P., on his retirement from the Borough 
Council and from the chairmanship of the Electricity Committee. 

It is announced in the Times that the Executive Committee 
of the National Physical Laboratory has appointed Mr. G. W. 
Wateer, M.A., official assistant to the Professor of Natural) Philo- 
sophy in the University of Glasgow, as superintendent of the 
Eskdalemuir Observatory. 

On October 22nd the members and friends of the Institute of 
Engineers of the River Plate took advantage of the presence of Sim 
Joun Gavgy in Buenos Ayres, and gave a dinner in his honour at 
the Club Progreso. Mr. Hubert Henry, the president of the 
Institute, welcomed Sir John as the guest of the evening, and 
among his remarks was one entertaining hopes that sooner or later 
we should have the speechless telephone. Sir John, in replying, 
said that both he and nis wife had arrived there as strangers, but 
they had been received with open arms. He gave reminiscences 
of the advance of the engineering profession since the sixties. 
Among those present were the following :—Messrs. H. H. Fisher, 
J. K. Forrest, N. E. Davis, J. E. Parker, J. E. Stewart, J. T. 
Cornish, W. B. Bassett-Smith, J. W. Kellswell, Otto Franke, M. 
Rowbotham, Guillermo Puente, Horacio Anasagasti, L. Lepine, 
F. H. Hume, G. Brown, Hubert Henry, G. Nicholson, Bertrand 
Hume, C. E. Gandino, D. H. Nye and Bernard Horn. 

Mr. F. J. Watxkmr, secretary of the St. James’ and Pall Mall 
Electric Light Co , hag been elected to a seat on the Council of the 
Chartered Institute of Secretaries. 

Mr. R. H. Hayne resigned his position as secretary and a 
director of Messrs. F. A. Glover & Co., Ltd., on November Ist, 1907, 
and is no longer connected with the company. 


_ Obituary.—A newspaper report received from New 
Zealand states that on October 15th Mr. ArtHuR WILKES, 
electrical engineer to the Auckland Eléctric Tramways Co., Ltd., 
committed suicide by shooting himself, He had only been in the 
Dominion and in the employ of the company for about five months. 
According to the report referred to, the police received a telephone 
message shortly after midnight asking for the despatch of an 
ambulance to the tramway electrical engineer’s offices. When they 
arrived there was no reply to their knocking, and entrance had to 
be effected by a window. Deceased is said to have lately suffered 
very severely from influenza. Mr. Wilkes’s appointment to assist 
Mr. Walklate, the general manager and engineer, was referred to at 
the last annual meeting of the company (see ExzcrricaL Review, 
May 10th, p. 775). 


. NEW COMPANIES REGISTERED. 


Hooghley River Electric Power Co., Ltd. (95,720).—This 
company was registered on November 18th, with a capital of £100,000 in £1 
shares, to carry on in India the business of —— of electricity for ‘power. 
light, heat or otherwise, electricians, electrical, metallurgical, mechanical and 
chemical engineers, manufacturers of and dealers in apparatus used in connection 
with the generation, distribution, supply, accumulation and employment of 
electricity, tramway, omnibus and van proprietors, carriers of passengers and 
goods, constructors and manufacturers of and dealers in tramways, railways, 
carriages, trucks, locomotives, accumulators and dynamos, &c. The first sub- 
scribers (each with one share) are :—A. J. Boughton, Parliament Chambers, 
Westminster, 8.W., secretary; J. M. T. Horne, 78, Cicada Road, Wandsworth, 
8.W., electrical engineer; H. C. Stewart, Ebor House, Hast Sheen, 8. W., 
merchant ; F. A. H. Walker, 12, Vicarage Road, Frindsbury, Rochester, secre ; 
G. Heath, Brooklands, Cobham, Surrey, underwriter; R. E. Hall, Greensi 
Hampton Court, secretary; and B, J. Nichols, Wembley Croft, Wembley, 
accountant. Minimum cash subscription 10 per cent. of the shares offered to 
the public. The number of directors is not to than three or more than 
seven; the first are A. J. Boughton, J, M, T, Horne, H. C. Stewart, F, A. H, 
Walker, G. Heath, R. H. Hall and B. J, Nichols; qualification one share 
remuneration as fixed by the company. 
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J.&R. Oldfield, Ltd, (95,745).—This company was registered 
on November 20th, with a capital of £5,000 in £1 shares’ (1,500 5 per cent. 
cumulative preference), to acquire the business of lamp manufacturers carried 
on at Warwick Street, Birmingham, as “J. & R. Oldfield,” to adopt an agree- 
ment with J. Oldfield and R. Oldfield, and to carry on the business of manu- 
facturers of lamps and optical, surgical, photographic, electrical and scientific 
instruments, apparatus, and appliances, glass merchants, &c. The first sub- 
scribers (each with one share) are :—J. Oldfield, Warwick Street, Birmingham, 
lamp manufacturer; R. A. Oldfield, Warwick Street, Birmingham, lamp 
manufacturer; P. J. Oldfield, Warwick Street, Birmingham, lamp manu- 
facturer; J. Sheppey, 65, Station Road, Harborne, traveller; H. W. Hulme, 
280, St. Vincent Street, Ladywood, Birmingham, cashier; T. D. Neal, 110, 
Edmund Street,-Birmingham, chartered accountant: and J. H. Frost, 57, 
Colmore Row, Birmingham, solicitor. No initial public issue. The number 
of directors is not to be less than two or more than five; the first are J. Old- 


field, R. A. Oldfield, and P. J. Oldfield; qualification, £50; remuneration as . 


fixed by the company. Registered office, 47, Warwick Street, Birmingham. 


Marzi Loud-Speaking Telephone Co., Ltd. (95,699).—This 
company was registered on November 15th, with a capital of £15,000 in £1 
shares, to adopt an agreement with Signor Marzi, and to carry on the business 
of a telephone, telegraph, and electricity supply company in the- United 
Kingdom and elsewhere. The first subscribers (each with one share) are:— 
G. B. Marzi, Hotel Previtali, London, electrician; A. D. Foggo, Ferndale, 
Lincoln Road, South Norwood, accountant; F. J. Warner, 11, Queen Victoria 
Street, E.C., secretary; W. H. Swift, 52, Queen Victoria Street, E.C., mining 
engineer; J. A. Collin; 26, Holmwood Road, Seven Kings, manager; F. de 
Carli, 11, Nassau Street, W., electrician; and G. Bernardi, 3, Mercer Chambers, 
W.C., electrician. No initial public issue. Table A mainly applies. 


Sligo and Arigna Railway and Mining Co., Ltd. (95,780). 
—This company was registered on November 22nd, with a capital of £10,000 in 
£1 shares, to promote Bills in Parliament authorising the construction and 
working of railways and tramways in Ireland or elsewhere in the United 
Kingdom, and to carry on the business of railway and tramway proprietors, 
carriers of passengers and goods, miners, colliery owners, smelters, &c. The 
first subscribers (each with one share) are :—W. Scott, F.R.1.B.A., 25, Bedford 
Row, W.C., architect; Sir Anthony C. Thornhill, J.P., Shotoner Lodge, Oxford ; 
CG. T. Bruce, 18, Chapel Street, S.W., gentleman; R. J. Bryce, Dechmont, 
Whetstone, Middlesex, gentleman; J. 8S. Raworth, M.I.C.E., 2, Queen Anne’s 
Gate, Westminster; F. D. Norman, 4, New Court, Lincoln’s Inn, solicitor ; 
and F. K. Freeman, F.S.S., F.G.8., F.R.C.I., 52, Bedford Row, W.C., land 
agent. No initial public issue.- The number of directors is not to be less than 
three or more than seven ; the first are to be appointed by the subscribers ; 
qualification, 100 shares ; remuneration as fixed by the company. 


Spensers, Ltd. (95,713)—This company was registered on 
November 16th, with a capital of £10,000 in £1 shares (6,800 “‘A” and 
8,700 ‘*B’’), to take over the business of electrical and general engineers and 
suppliers of electric light and power carried on by S. Flower andG. ¢. F. 
Székics, or one of them at Stratford-on-Avon, Warwick, and as Blockley, 
Worcestershire, as ‘Spenser & Co.” The subscribers (each with one share) 
are:—S. A. Flower, Stratford-on-Avon, gentleman; Rev. F. H. Hodgson, 
Clopton, Stratford-on-Avon; C. C. F. Székics, Pathlow, Stratford-on-Avon, 
engineer; A. H. F. Hodgson, Clopton, Stratford-on-Avon, gentleman; R. A. 
Pinsent, 6, Bennetts. Hill, Birmingham, solicitor; J. H. Rice, 141, Heathfield 
Road, Handsworth, Birmingham, cashier ; and H. C. Pinsent, 6, Bennetts Hill, 
Birmingham, solicitor. No initial public issue. The number of directors is not 
to be less than two or more than five. The first are A. H. F. Hodgson (deemed 
to have been appointed by the Rev. F. -H. Hodgson), 8. Flower and G. C. F, 
Székiecs. So long as the Rev. F. H. Hodgson holds 3,000 shares, he may appoint 
a director; qualification, 100 shares ; remuneration (except managing director) 
as fixed by the company. 


Universal Patents Bureau, Ltd. (95,653).—This company was 
registered on November 12th, with a capital of £1,000 in £1 shares, to carry on 
the business indicated by the title and that of electrical and mechanical engi- 
neers and model makers, &c. The first subscribers (each with one share) are: 
—A.C. Baronio, 20, Copthall Avenue, E.C., code specialist; G. B. Opitz, 20, 
Copthall Avenue, E.C., code expert; H. Tas, 20, Copthall Avenue, E.C., 
patentee; A. E. Ellen, 20, Copthall Avenue, E.C., patent expert; B. Kuettner, 
Charnwood, New Malden, engineer; B. H. A. Opitz,57, Heathbourne Road, 
Upper Tooting, 8.W., traveller; and W.J. Osborne, 34, Wilson Road, Camber- 
well, 8.E., clerk. No initial public issue. The number of directors is not to be 

ess than three or more than seven; the first are A. C. Baronio (chairman), 
G. B. Opitz, A. E. Ellen, B. Kuettner and H. Tas; qualification (except 
1A. C. Baronio and G. B. Opitz) one share. Registeged office, 20, Corthall 
Avenue, E.C, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


\ 

Marten & Jellicoe, Ltd. (electrical and general engineers, Thames 
Ditton) (94,318).—Issue on October 17th of £800 5 per cent. debentures, part of 
series created September 13th, 1907, to secure £10,000, charged on the com- 
pany's property, present and future, including uncalled capital. No trustees. 

viously issued of same series: £1,000. 


D. Santoni & Co. (1906), Ltd. ' (Electrical Engineers, 
London). (89,277).—£4,950 6 per cent. debentures, created and dated October 
10th, 1907, charged on the company’s undertaking and property, present-and 
future, including uncalled capital, have been registered. No trustees. . 


Kramos, Ltd. (Electrical. Engineers, Bath), (82,859).—Issue 
on October 2nd of £300 6 per vent. debentures, part of series created February 
22nd, 1905, to secure £4,000, charged on the company’s undertaking and pro- 

rty, present and future, including uncalled capital. Notrustees. Previously 
Soup of same series: £2,100. 


Nilmelior (England), Ltd. (Accumulator Manufacturers, &c., 
London) (94,441).—Issue on October 24th of £2,600 6 per cent. debentures, part 
of series created October 19th, 1907, to secure £3,500, chatfgedon the company’s 
undertaking and property, present and future, including uncalled capital. No 
trustees. No previous issue of same series. 

Turbine Corporation, Ltd. (93,753).—This company’s annual 
return, made up to September 26th, has been filed; 117,007 shares have been 
taken up out of a nominal capital of £150,000 in £1 shares; £7 has been 
received, and £117,000 is considered as paid. Mortgages and charges: Nil. 


Tramway Supplies, Ltd. (93,698).—This company’s annual 
return was filed on September 11th, when 3,807 shares had been taken up out of 
a nominal capital of £10,000 in £1 shares; £807 has been received, and £3,000 is 
considered as paid. Mortgages and charges: Nil. 


Cooper & Clegg, Ltd. (93,658).—This company’s annual return, 
made up to September 2ist, has been filed ; 507 shares have been taken up out 
of a nominal capital of £2,000 in £1 shares; £357 has been received, and £150 is 
considered as paid. Mortgages and charges: Nil. 


Vanghan & Son, Ltd. (61,526).—This company’s annual 


return.was filed on October 17th, when 3,641 preference, and 20,689 ordinary 
shares had been taken up out of a nominal capital of £50,000 in 20,000 
preference, and 30,000 ordinary shares of £1 each. £1 per share has been 
called up, resulting in the receipt of £24,830. Mortgages and charges : £5,000. 


Yale Electric Power Co., Ltd. (60,493).—This company’s 
annual return was filed on October 12th, when 668 shares had been taken up 
out of a nominal capital of £20,000 in £25 shares. £25 per share has been 
called up on 600, resulting in the receipt of £14,965. £35 remains in arrears, 
#1,700 is considered as paid on 68 shares. Mortgages and charges: Nil. 


Direct West India Cable Co., Ltd. (53,956).—This company’s 
annual return was filed on October 8rd, when 12,000 shares had been taken up 
out of a nominal capital of £120,000 in 24,000 shares of £5 each. £2 10s. per 
share has been called up, resulting in the receipt of £30,000. Mortgages and 
charges : £57,000. : 


Ernest Scott & Mountain, Ltd. (32,760).—This company’s 
annual return was filed on October 2ist, when 97,790 ordinary and 29,800 pre- 
ferred ordinary shares had been taken up out of a nominal capital of £150,000 in 
100,000 ordinary and 50,000 preferred ordinary shares of £leach. £1 per share 
has been called up on 75,790 ordinary and 29,800 preferred ordinary, resulting in 
the receipt of £105,590. £22,000 is considered as paid on 22,000 ordinary. A 
further £4 10s. has been paid on one forfeited share. Mortgages and charges: 
£39,600 first mortgage debenture stock, and £16,100 second debentures. 


British Thomson-Houston Co., Ltd. (47,982).—This com- 


pany’s annual return. was filed on October 25th, when the entire capital of 
£800,000 in 40,000 ordinary and 40,000 4 per cent. cumulative preference shares of 
£10 each, had -been taken up. £10per share has been called up on 82,631 
ordinary and 40,000 preference, resulting in the receipt of £725,310. £74,690 is 
considered as paid on 7,469 ordinary. Mortgages and charges : £212,000. 


Dick, Kerr & Co., Ltd. (63,407)—This company’s annual 
return was filed on October 14th, when 805,000 preference and 260,000 ordinary 
shares had been taken up out of a nominal capital of £650,000 in 350,000 pre- 

erence and 300,000 ordinary shares of £l each. +4£265,000 has been received, and 
£300,000 is considered as paid. Mortgages and charges: £276,880. 


Leyland and Birmingham Rubber Co., Ltd. (57,410)— 


This company’s annual return, made up to August 28rd, was filed on November 
1st. 268,257 shares have been taken up out of a nominal capital of £300,000 in 
£1 shares. £7 has been received, and £268,250 is considered as paid. Mort- 
gages and charges: Nil. 


Houghton-le-Spring and District Electric Lighting Co. 
Ltd. (83,784).—This company’s annual return, made up to December 3ist, 1906, 
was filed on October 30th, 1907. The entire capital of £15,000 in £1 shares has 
been taken up. £14,996 has been received, leaving £4 in arrears. Mortgages 
and charges: Nil. 


Ackroyd & Best, Ltd. (safety lamp manufacturers, Morley). 
—Issue on October 17th of £2,250 10 per cent. debentures, part of series created 
March 3rd, 1904, to secure £15,000, charged on the company’s undertaking and 
property, present and future, including uncalled capital. Trustees: C. T. 
Naylor, Dean House, Kilmeston, Hants; and J. P. Humble, Heaton Lodge, 
Wortley, Leeds. Previously issued of same series: £7,400. 


CITY NOTES. 


Underground Electric Railways Co. of London. 


Messrs. SPEYER and the directors of this company have in course 
of preparation a plan for the extension and conversion of the 
5 per cent. profit sharing secured notes falling due at June next, 
and for the provision of further moneys to meet the company’s 
requirements. The various Speyer groups have, according to a 
circular now issued by the directors, arranged meantime, and pend- 
ing the publication of the above plan, to purchase at their face 
value the coupons falling due on December Ist, 1907. The full 
circulars will be found in yesterday's Financial Times. 


Castner-Kellner Alkali Co., Ltd. 


Tue Rr. Hon. G. W. Batrour presided on 21st inst. at the 
meeting of this company, held at Cannon Street Hotel. In moving 
the adoption of the report, he said that they had had a year of 
unexampled prosperity in the company’s history, the net profit 
having been six figures for the first time—£116,754. After placing 
£30,000 to depreciation reserve, £15,910 to writing off plant and 
machinery account, £7,500 to writing off suspense account, and 
£36,000 in payment of a dividend for the six months ended 
September, £14,420 was carried forward. In regard to the 
amount written off plant and machinery, this represented loss on 
the realisation of old plant which was not now required. Perhaps 
they might ask how it came about that that old plant was no longer 
required. It was not because the plant in question had become 
useless or worn out or valueless; it was simply because, with the 
progress of invention, they had been enabled to replace that plant 
by other plant which would do the same work at very considerably 
less cost. Of course, changes of that kind could not be made with- 
out considerable apparent loss of capital, but in these days an 
industrial enterprise in which the managers were not prepared to 
incur losses of that description, was sure to go to the wall. The 
courage to scrap old plant was perhaps of all qualities required in 
the management of an industrial company the most essential and 
necessary. In this particular case their directors had no doubt 
whatever that the course adopted had been‘a wise one. Passing to 


- the £7,500 to be written off suspense account, that account- 


was in reality an experimental account. Experiments were some- 
times fruitful and sometimes unfruitful, ‘but they were always 
costly ; but there again, a company like this which was not prepared 


to spend money in experiments was likely to be left behind in the ’ 


race. The particular experiments in regard to which they proposed 
that this £7,500 be written off, had not indeed, been value- 
less, but they had not been as fruitful as they had hoped, 
and therefore they had thought it safer to regard this money 
as lost-and write it off, and thus be quit of the matter for the future. 
If the sums they proposed to write off were added to the amount 
to be placed to depreciation reserve, they would reach a total-of 
between £53,000 and £54,000, which was about the equivalent 
that'they would suggest should be distributed to the shareholders 


for the 12 months as dividend. Of that £54,000, the sum of £18,000 - 


has already been distributed as interim dividend, and there remained 
a sum of £36,000 to be added to that; which would make a total 
dividend of 12 per cent. for the year. The total amount of interest 


payable on the debentures for the year would be covered by the » 
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amount of £14,000 odd that they proposed to carry over, and the 
net profits earned by the.company for the past year would thus 
cover the whole of the debenture interest 12 times over. There had 
been exceptional activity of trade during the past 12 months—an 
activity which he feared was showing some signs of abatement. By 
way of caution, he urged the shareholders not to regard the 12 per 
cent. which they were able to. pay on the present occasion as 
necessarily the standard of future distributions of dividend, or 
take it for granted that the high-water mark of prosperity that they 
had reached was one they would be able to retain in coming years 


The Berlin Electricity Works. 


Tae report for 1906-7 of the Berliner Elektrizitiits Werke, which 
company has a monopoly of electric lighting in the German capital, 
characterises as the most important event of the year, the new 
regulation of the agreement, or the conclusion of a supplementary 
agreement, with the municipal authorities. The directors state, 
in fact, that the new agreement removes the limits set upon the 
capacity of the company’s sources of energy, whilst, at the same 
time, it places upon the company the obligation to maintain the 
supply of current in harmony with the increasing consumption of 
current by the extension of the existing works or the erection of 
new stations. The year was financially more satisfactory than the 
preceding twelve months, notwithstanding that the company was 
compelled for some time to decline to accept new customers until 
the negotiations with the municipal authorities were concluded, 
an event which took place in February, 1907. A few extracts from 
the accounts are given below for the past two years :— 
1906-7. 1905-6. 
Ordinary share capital £2,075,000 £1,575,000 
Preference shares, 44 per cent. ... 500,000 _ 
Obligation debt ... 1,968,500 1,980,000 
Gross profits aid 652,139 570,918 
Administrative expenses... rye 60,112 51,638 
Tax of 10 per cent. paid to muni- 
106,173 96,008 


cipal council ... 
125,791 89,491 


Profit share paid to municipal 
council... 
Depreciation written off ... fab 175,912 187,361 


Net profits ... 349,162 261,130 
Dividend on ordinary capital, per 
cent. : 11 10 


The net profits given above include balance forward, rents 
received, profit on goods and interest, and they apparently include 
the separately stated profit share paid to the Berlin Municipal 
Council, but not the 10 per cent. tax. The amount of the ordinary 
share capital entitled to participate in the distribution for the year 
is £1,575,000, whilst the new preference capital receives its 44 per 
cent. for a period of six months. During the year the number of 
consumers increased by 2,363, bringing the total up to 129,722, and 
the supply of ‘electricity advanced from 124 millions of kilowatt- 
hours in 1905-6 to nearly 143 millions in 1906-7. The allocation of 
the consumption is ot some interest. Thus 284 millions referred to 
private lighting in 1906-7, as compared with 24? millions in the 
preceding year ; public lighting represented 3°38 millions and 2°81 
millions ; industrial installations (power supply) 48°90 millions and 
43 millions ; battery installations 5°09 millions and 4°52 millions; 
tramways 53°20 millions and 5095 miilions; and the company’s 
own consamption 3°83 millions and 1°95 million in the same periods 
respectively. The lamps and motor connections are worthy of 
prominence for a large undertaking of this kind, namely, as 


follows :— 
1906-7. 1905-6. 
Number of incandescent and Nernstlamps 806,846 923,334 
Number of arc lamps ee «» 34,403 30,296 
Number of motors ... 18,423 
Horse power of motors... 61,310 


The average sale price in the city of Berlin amounted, after 
deduction of the tax payable to the municipal authorities, to 15°87 
pfennigs (about 2d.) per kilowatt-hour as compared with 15°75 
pfennigs in 1905-6. ‘The directors’ report also refers to the exten- 
sions carried out during the year, and foreshadows a further expen- 
ditore of £500,000 so as to provide for other developments in the 
course of the current financial year. 


Singapore Electric Tramways Co. 


Tue report from the date of incorporation to December 31st, 1906, 
4s published in the financial papers, states that on July 11th 

agreement was entered into with the East India Construction 
Syndicate, under which it acquired the Singapore Tramway under- 
taking and rights. The purchase consideration was £730,000, 
payable as to £330,000 in debentures or cash, and es to £400,000 by 
the allotment of shares of £1 each fully paid? 1n respect of the 
optional portion of the purchase consideration, the East India 
Construction Syndicate procured cash subscribers for £30,000 
debentures, thus enabling the company to pay purchase considera- 
tion in cash to that extent, the balance of the £330,000, viz., 
£300,000, being satisfied by the allotment of debentures to that 
amount. The bridge, which will be completed by about December, 
1908, will enable the company to link up Section 6 with the water 
front section. The debenture portion of the purchase considera- 
tion was allotted in January and the shares in July last. _ The 
total debenture issue is £350,000. There is a deficit to December 


31st, 1906, after charging debenture interest due'and writing off 
depreciation, of £7,624. This has resulted from abnormal expen- 
diture incurred in the earlier months of the company’s business, in 
the training of the Oriental staff, and from low traffic receipts before 
the convenience of the tramway was appreciated by the population 
in Singapore. The first section of the tramway was opened on 
July 24th, 1905, and four other sections on September 9th following. 
All expenditure to July 23rd, 1905, has been charged to capital 
account. The traffic receipts were, generally speaking, until the 
following March, unsatisfactory. In that month a uniform 3c. fare 
was introduced, and the receipts immediately increased considerably, 


_ and they continue to give encouraging returns. When completed, 


the tramway system will consist of about 26} miles of track in 16 
miles of route. The several sections are at present served by 50 
cars ; but owing to increasing traffic, six additional cars have been 
ordered, and four other cars are under consideration. The com: 
pany has the right to supply electric energy for lighting and power 
to the Singapore Municipality. The demand at first was very 
small, but the monthly output of units through the municipality is 
gradually increasing, and considerable revenue is looked for from 
this source. 


Isle of Thanet Electric Tramways and Lighting 
Co., Ltd.—The directors have issued their report for the year 
ended September 30th, which was presented at the annual 
meeting held yesterday. The traffic receipts decreased by £336, 
owing to the inclement summef season; bnt the lighting receipts 
showed an increase of £692. The balance of profit carried to 
appropriation account is £13,428, against £12,949 in the previous 
year; £5,083 is available: for distribution. The tramways on 
Madeira Hill, Ramsgate, were reconstructed to meet the views of 
the Board of Trade, at a cost of £2,019, chargeable against revenue, 
and there still remains a balance of £1,200 to be charged off against 
revenue for the improvement and reconstruction of cars. The 
directors, in view of the present circumstances, and having regard 
to the necessity of providing additional plant for extension of the 
lighting business, do not recommend the payment of any dividend 
in respect of the preference shares for the past year. They further 
think that itis better to clear off the cost of reconstruction on 
Madeira Hill and the balance of the special account for recon- 
struction of cars at once, rather than leave them a charge on future 
years, and they therefore propose to write off against the revenue 
balance the whole amounts for these two works, viz., £2,019 and 
£1,200 respectively. After these deductions there will remain a 
balance of £1,863, of which it is proposed to place £1,000 to reserve, 
and to carry forward £863. Owing to the absence of serious 
accidents during the past year and the diminished risk of accidents 
effected by the reconstruction of the tines and improvement in the 
curves on Madeira Hill, the directors have been able to renew the 
third party insurancefor the current year at a considerably reduced 
premium. 


Provincial Tramways Co., Ltd.—In their report for the 
year ended September 30th last, the directors state that the net 
revenue received from the local companies has. been £38,049, 
which, with £3,217 brought forward and £28 transfer fees, makes 
£41,294, from which has to be deducted—administration expenses 
£1,364, income-tax £946, interest £6,415, preference dividend 
£6,000, interim dividend on ordinary shares £3,736, leaving 
£22,830. As stated in our issue of November 15th, the directors 
have set £10,000 aside for depreciation, and £3,000 towards meeting 
the expenses of the issue of the debenture stock, leaving at the 
credit of net revenue account £9,830. After paying a dividend of 
8s. per share on the ordinary shares for the year, £3,602 was carried 
forward. Owing to the financial conditions which have existed 
during the past year, the directors have found it impossible to 
make a successful issue of debentures on the terms mentioned in 
last year’s report, and the proposed issue has accordingly been can- 
celled, and in lieu thereof the directors have created £175,000 of 
5 per cent. first debenture stock, which it is proposed to issue at 
par. The proceeds of this issue will be applied to the payment off 
of the liabilities of the company, part of which are secured by 
deposit of debentures forming part of the existing authorised issue 
of £150,000 44 per cent. debentures, and which debentures will 
thereupon be discharged and cancelled. 


Electromobile Co., Ltd.—This company’s report for 
the year ended August 31st shows, after allowing for depreciation, a 
net profit of £4,681, converting the debit balance of £4,470 brough 
down, into a credit balance of £210.) ’ 


Rubber Plantations, Ltd.—The report for the year 
ended June 30th last shows a credit balance of £2,023. After pro- 
viding for income-tax, and writing off the preliminary and 
formation expenses, there will remain £1,624 to-be carried 
forward. 


Metropolitan Amalgamated Railway Carriage and 


Wagon Co., Ltd.—The directors have declared a dividend on the’ 


ordinary shares for the half-year ended September: 30th last at the 
rate of 74 per cent, per annum, free of income-tax. 


Siemens & Halske.—The directors propose, we learn, to 
submit to the general meeting to be held on January 3rd, 1908,.a 
dividend of 11 per cent. for the year 1906-7. The dividend for, 
1905-6 was 10 per cent. 


Western Telegraph Co,, Ltd.—The directors have 
declared a first quarterly dividend of 3s. per share, free of income- 
tax, for the year ending June 30th, 1907, being at the rate of 6 per 
cent, per annum. The transfer books will close from December 
12th to 20th, and the dividend is payable on December 21st. ’ 
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MARKET QUOTATIONS. 


Wednesday, November 27th. 


Latest Fortnight’s 
CHEMIOALS,. Price. Tho.’ ar 
ee ee per cwt. ee 
ate Nitric .. oe ee oe per cwt, 22)- ee 
@ Oxalic... cc 0s ‘oe porcwt. ee 
per c oe 
Ammonia, Mariate (orysial) perton 10 
ee ee per ton ee 
a Bl es ee perton £5 10 
Bisulphide of Carbcn .. perton £18 
a@ Borax ee oe perton £16 
a r Sulphate .. oe e+ perton £23 10 va 
” i oo oe per 
» Peroxide .. perton £82 
@ Methylated per 2/6 
Potassium Bichromate, in casks per lb. 
@ Potash, Caustic (75/80 %) +» perton ee 
a@ Chlorate . ive. per Ib, ofa. 
@_, Perchlorate perl b. 
a Potassium Cyanide ee oe_:sper ith. 7d. 
a Shellac ee percwt, 220/- 
of Magne sia ee perton £4 10 
a Sublimed Flowers .. per ton £6 10 
a vered ee ee per ton #6 10 ee 
a Soda, Caustic (white 70% e. perton £10 16 ee 
@ Cyanide (basis 100%) .. per lb. 7a. 
METALS, &e. 
6 Aluminium in ton lots .. ton 2£1(8 85s. inc. 
d- lots: per ton £150 £4 dec. 
b Bheet, in ton lots per ton £45 £1 ine 
»v Babbitt’s me perton | £65 to £156 dec 
¢ (rolled metal basi per lb. 7d. 
be (brazed per Ib. 10d d. ine 
solid ee per lb. ine 
Cc Wire, oe ee ee per Ib. ‘Tad. . 
Copper Tubes (brazed) .. .. perlb. 10 3d. inc 
» _(soliddrawn) .. per lb. d. ine 
g Copper Bars (best selected) .. per ton 2 inc. 
g Copper Sheet eo OT BON £80 £2 inc. 
g Rod .. ee ee ee per ton £2 ine 
e (Blectrolytic) ee per ton £63 £3 dec. 
ee perton £80 £8 dec. 
e ee per ton £69 £3 dec 
e Wire per Ib. 2d. dec 
Bbonite Rod ee ee oe per lb, 4/8 
Bheet ee ee ee per lb, 8/- ee 
n German Silver Wire ec oe per lb. 1/7 ie 
h Gutta-percha, fine “oo peri 5/6 to 6/6 
hl rubber, Para fine .. ee per lb. 3/4 id. dec 
Iron, Charcoal Sheets .. ee per ton £18 
i Pig (Cleveland warrants) per ton 49 9d. dec. 
per ton From £11 
ee per ton 47/6 to 50j- 
Wire, galvanised No. 8 per ton 
Lead, Einglish .. perton | ine. 
9 Sheet ee per ton £2006 inc 
m Manganin Wire No. 28 .. per lb. 8/. 
g Mercury we, #8 5 oe 
d Mica (in original cases)small .. per Ib. 6a. to 1j- aa 
ee 
Bronge, plain per Ib. 1/1 to 72 dec. 
Strip & sheet per lb. 1/24 to 1/5 és 
oe ee per oz, 110)- 
¢ Silicium Bronse eo ee per lb. 
r Steel, Magnet, in bars ee ee é : 
g Tin, Block (English) es «ee perton £189 to £140 £2 dec. 
ire, Nos.1t016 .. per lb, il 1d. dec, 
p White Anti-friction Metale— 
“ White Ant” brand . per ton £45 t0 £62 dec. 
k Zino, Bh't (Vieille Montagne bnd.) per ton £26 10 4% 


Quotations supplied by :— 


G. Boor & Co. h Edward Till & Co. 

he British Aluminium Co., Ltd. i Bolling & Lowe. 

k Morris Ashby, Ltd. 

m W.T. Glover & Co., Ltd. 

n P, Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd. 


f India-Rubber, Gutta- Percha and 
Telegraph Works ey Ltd. 


‘9 James & r W. F. Dennis & Co, 


Stock Exchange Notices.—Tbe Committee has ordered 
the undermentioned securities to be quoted in the Official List:— 


Hastings and District Electric Tramways Co., Ltd.—40, rt 6 per cent, cumula- 


tive preference shares of £5 —_ fully paid, Nos. 1 
Victoria Falls Power Co., L ,000 preference roe of £1 each, fully 
paid, Nos. 1 to 800,000. 


. Prospectus.—Mezican Light and Power Co., Lid.—The 
Bank of Montreal has this week been receiving applications on 
behalf of Sperling & Co., contractors for the issue, for $2,400,000 
7 per cent. gold cum. convertible preference shares of $100 each at 
99 per cent. The list of applications was to close yesterday. : 


Tuesday Evening, 


Dairy fluctuations in the conditions of the financial situation 


across the herring-pond are the motive-power driving markets in 


all departments of the Stock Exchange. That the difficulties are 
not yet fully surmounted is obvious, but the general direction of 
markets, for the time being, is set towards a more hopefal senti- 
ment, from which investment issues have derived some amount of 
benefit. 

How hardly pushed for lack of financial facilities the District 
Railway has become is rendered tolerably clear by the directors’ 


- determination to obtain Parliamentary powers for raising three. 


quarters of a million prior lien redeemable Debenture stock. Par- 
ticulars were detailed in our last number, and since then the price 
of the Ordinary stock has gradually dwindled until it stood no 
higher than 74, from which there came a slight rally. The eristing 
3 per cent. Rent-charge stock, after which it is proposed the new 
Debenture shall rank, stands about 64, and the company’s 
Guaranteed stock is called 30 to 40, the dividend for the last 
completed year having been £1 11s. 3d. per cent. 

East London Ordinary stock was done to 2? early in the week, 
and Great Northern and City Preferred shares changed hands at 
25s. The nominal value of the first-named is £100, the same as 
District Ordinary, and of the second £10. 

Great Northern, Piccadilly and Brompton 4 per cent. Debenture 
stock has dwindled to 78, while the Charing Cross and Euston 
Debenture is only 76. Bakerloo Debenture, another 4 per cent. 
stock, is quoted 88 to 93, but each of these prices is extremely 
nominal, and to sell any line of the stocks at such levels would 
probably be found a matter of impossibility. From all of which 
we think it is again abundantly demonstrated that the finance of 
London’s “ Tubes ” does not appeal to the pocket of the investor. 

Central London stocks are steady, upon the directors’ decision to 
abandon the idea of penny fares. The decision, of course, was 
reached after the omnibus companies had given their consent to 
reduce the length of their own penny journeys, City and South 
London Ordinary is without change. 

Another break in British Electric Tractions has more than wiped 
out last week’s gains in the Ordinary and Preference shares, while 
the Debenture stocks are also lower. For this fresh weakness, 
unfavourable dividend anticipations are partially responsible, 
Brush Second Debenture fell a couple of points. London United 
Tramways have appreciably weakened, but Metropolitan Trams 
kept firm. 

British Columbia Preferred Preference stocks fell off, and Anglo- 
Argentine Tramways are still drooping. Argentine descriptions of 
most sorts are not liked at present, the country suffering froma 
visitation of locusts. Buenos Ayres and Belgrano Tramway shares, 
however, are steady enough. 

The Mexican Light and Power Company has offered about 
£480,000 7 per cent. Cumulative Convertible Preference shares 
at £20 6s. 10d. per share. This is the first issue of Preference 
shares, but the company has issued 5 per cent. First Mortgage Gold 
bonds, the price of which is 80, and the capital stock, at present 
dividendless, is about 37. Seeing that the First Mortgage Gold 
bonds pay just over 6 per cent. at the current quotation, there see=s 
to be little object in taking up a Preference issue returning only 
another 1 per cent. more, the security being of so different a 
character. 

Canadian General Electric Common shares advanced 4 points to 
100, and there has keen a good deal doing in them. 

Electric Lighting varieties, on the whole, keep steady ; County 
Ordinary and City Ordinary each put on 5s.ashare. Edmundson’s 
Ordinary dwindled to about 12s. 6d., and Westminster Preference 
to five sellers. Metropolitan Electric prior-charge stocks ate 
lower. 

* Electric and General Preference fell 15s. to 33. Cromptons eased 
off to 144. Edison & Swan £5 paid “A” shares, at 2 are flat; 
business was marked at 30s. in them the other day. 

Willans & Robinson Ordinary fell to a sovereign. Engineering 
shares are mostly dull and depressed. ‘There is an idea prevalent 
that trade in the Midlands and the North of England may, perhaps, 
have reached its apex. 

' Eastern Telegraph and Eastern Extension issues are better; 
investment demand drawing up the'prices. The American cable 
stocks and shares are also firmer, and West Coast of America shares 
keep consistently good. Otherwise, changes in this departmentare 
mostly on the dull side, where movements have occurred, and tele 
phone descriptions show a few losses, 
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'. SHARE LIST OF ELECTRICAL COMPANIES: 


TELEGRAPH AND TELEPHONE COMPANIES. 


— 


Stock Business done 
Closing Closing 
NAME. . or Dividends for the last Quotations Quotations week end 
Share. four years. Nov. 19th. Nov, 26th. a 
: 1908. | 1904. | 1905. | 1906. Highest|Lowest. 
Amazon Telegraph Co.’s shares, Nos. 1 to 25,000} 10 Nil| Nil | Nil| .. 8— 8 2— 3% ee Ve: Nil 
Do. do. 5 % Debs., Nos. 1 to 1,250 Red. | 100 Nil | Nil |.5 5%| 8 — 8&8 85 — 88 aN 618 8 
Anglo-American Telegrap ee oe ar .. | Stock | 61s. | 2 3} 85% | 54 — 5T 54 — 57 S 616 0 
do. do. 6 % Pref. ee .. | Stock | 6% %16%16%| 95 — 98 — 98 972 62 5 
Do. do. do. Deferred oe -. | Stock 2s. il 4 13% | 183— 14} 14 — 144 143 1 12 1 6 
Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 “AS ASE 5 99 —102 99 —102 s vs 418 0 
Chili Telephone, Nos. 1 to 44,000... 5 1%|8%|8%/8 6i— Tk 610 4 
al Cable Sting. 500 year 4 % Deb. Sk. Red. | Stock | 4% |4% 14% |4%| 84— 88 83 — 87 B44 84 412 0 
16, Cuba Telegraph .. 10 0%15%15%1|5% 6— 7 6 — 210 
6,000 Do. 10 |15 % |10 % % | 15—16 xd | 15 — 16 6 50 
12,981 | Direct Spanish Telegraph, Ord. 5 4%14%14%14% 514 8 
6,000 Do. do. 10 % Cum. Pref. ee 5 |10 % % |10 % |10 % 514 8 
30,000 do. bs... .. | 50 | 44% | 44% | 48% | 44% | 98 —101 98 —101 818 2 
60,7101] Direct United StatesCable .. .. 20 | 3% | 84% | 439% | 480% | 124— 184 13 — 133 18 619 4 
57,000 | Direct W. India Cable, 4h % Res. Deb., 1 to 1,200, R. | 100 44% | 48% | 48% | 44% | 100 —102 100 —102 od “s 48 8 
000,000 | Eastern Telegraph, Ord. Stock. . | Stock | 7% 17% 17% | 7% | 122 —127 125 —130 128 125 578 
000,000 Do. 84% Pref. Stock.. ..  ..| 100 | 88% | 34% 33% | 80 — 88 83 444 
896,706 Do. 4% Mort. Deb. Stock. Red. .. | Stock | 4% |4%/|4 4 99 —102 98 —101 | 98 819 3 
800,000 | Eastern Extension, Australasia, and China Tele. 10 7 & 1%17%|7 114— 123 12 — 123 12 12 5612 0 
752,400 Do. 4% Deb. Stock.. ..  .. | Stock | 4 4%/14%14%] 99 —102 99 —102 99 3 818 5 
295,400 | East &8, Afric. Tel., 4% Mt. Db., 1t08,000, red.1909 | 100 9T4—1004 974—1004 819 7 
200,0007 Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 25 4% 14% 14%14%]| 98 —100 98 —100 400 
181,127 elegraph and Trust... 10 5A% | | 54% | 54% 9 — 10 9 98 9% 6 12 10 
181,127 Do. do. 6 % Pref... 10 12-18 124— 12 415 1 
50,000 10. {15 % % | 24% |20% | 380 — 33 303— 824 631 
ifax an ermudas Cable, ist Mort. 
28,900 | { Debs., within Nos. 1'to1,200, Red, || 200 | 48% | 44% | 44% | 44% | 99 —101 99 —-101 * pe 
17,000 | Indo-European Telegraph 25 “110 % % |18 % [18 % | 62 — 55 50 — 60 52 65 0 
,400 | Mackay CompaniesCommon .._.. $100 11% % | 84% | 50 — 60 50 — 60 516 8 
000,000 le do. 4% Cum. Pref. $100 ve 4 4%|14%]| 50 — 60 £0 — 60 613 4 
256,127 | Marconi’s Wireless Telegraph .. Sy o¥ 1 Nil | Ni Nil a be 3 15}- 12/6 Nil 
72,680 | Monte Video Telephone Co., Ltd. Ord. .. 1 B%14%15%16% 1 441 
86,492 Do. do. do. 65%Pref. .. 1 15%15%15%15% 1 5 0 0 
225,000 | National Pref. Stock | 100 6%16% 16% | 6 % | 106 —108 106 1074 107% 611 7 
225,000 | Do o. Stock 5% 15% 15 % | 104 —106 103 —105: 105 103 416 8 
15,000 do. 6% Cum. Ist. Pref. .. és 10 6 6 & 6%16%} 1 124 104— 124 114 a 416 0 
15,000 do 6% Cum. 2nd Pref. .. 10 6%16 6%15%| 10—12 10 — 12 434 
250,000 do. 5 % Non-cum. 8rd P., 250,000 5 5% 15 §%15% 5a— — 545 5a 412 10 
000,000 do. 84 % Deb. Stock Red. .. | Stock | 34% | 34% | 84% | 34 96 — 98 - 98 811 10 
689,593 | Do. do. 4% Deb. Stock Red... ..| 100 100 —102 98}—1004 101 819 7 
179,818 | Oriental Telep. and Elec. 1 to 171,504, f paid .. 1 63% | 66% | 7% 17 13 1 612 0 
50,000 do. do. 6%Cum. Pref... .. 1 13 416 0 
00,000 Do. do. do. 4% Red. Deb. Stock .. | 100 9) — 93 90 — 93 460 
00,000 |} Pacific & European Tel., 4% Guar, Debs., 1 to 1,000 10 4 Po 4%14%)|4 97 —100 97 —100 400 
1,8397 ou ne 8 5 5%15%|5 8 8 5 00 
60,000 | Telephone Co. of Egypt, 44 % Deb. Red. .. +. | 100 vp -» -| 44% | 48 98 —101 98 —101 as aot 
8,167 | Submarine Cables Trust . : | Cert. | 6 6% 16% 124 —127 124 —127 us 4li 6 
80,000 | United River Plate Telephone.. .. ..  .. 56 18%18%18%/8 7 612 3 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 5%15%|5 5— 44— 58 413 0 
15,6097 rican Telegraph, Shares ae sa ae 10 4% | 44% 14%) 4 10 — 1 0 — 104 816 92 
80,008 Coast of America, 1 to 30,000 & 53,001 to 53,008 2 .| Nil| Nil | Nil | 2% 1 1 la— 12 ae ‘a 812 9 
50,000 | Do. 4% Debs., 1 to ¥,500 guar. by Braz. Sub. Tel. | 100 4%/4 4%/|4 —100 —100 400 
930 | Western Ltd., Nos. 1 to 207,930. . 10 7 7 1%|7 12g— 12 12} 123 5 8 9 
000 Do. 0. % Deb. Stock Red. ..| 100 | 4 4%14%/)4 101 994—101 
| West India and Panama’Telegraph .. 10 Nil | Nil} Nil | Nil fa— 
1563 Do. do. 6% Cum. Ist Pref. | 10 xa| 
do. 6% Cum. 2nd Pref. oe 10 Nil} Nil] Nil 64— 7 63— 73° ap 
;0000, Do. do. 5%Debs.,Nos.1t01,800 ..| 10 |5% 5% | 6 % 5%] 99 —102 99 —102 


| 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. | 


{ Anglo-Argentine\ Trams, © |: 7 We 5.8 3 
Do, 6% Cum. Prefs., 1 to 260,007 .. 5 % | 54% | 54% 5 53 414 7 
Do. Permanent, 6 % Deb. Stock, 1888 | 100 6 198181 "181" 128 411 7 
Auckland E. Trams, 5 % Ist Mort. Deb. Stock ..| 100 5%/15 5 % | 5 % | 102 —105 102 —105 a eg cS 
k & Wilcox, 1 t0 580,000... .. 1 % |20 % 33 73/9 |. 71/8 5 6 8 
Do. do. 6% Cum. Pref., 1 to 100,000 .. 1 6%|6 6 6 lve 1% <3 8 16 10 
British Aluminium, Ord., 2,001 to 40,000 .. =. 5 71%17%| 43 — 43 774 
Do. do. 7% Cum. Pref. .. 5 Nil | 7 1%17% 45— 6 43— 6 95]- 700 
000 do. 5% 1st Mort. Deb. Stock Red. | Stock | 5 % | 5 5% 15 100 — 100 —108 x, 417.1 
,000 Do. do. 53 Loch Leven Debs. | 100 96 — 611 1 
,000 ef. Ord. es oe 
,000 5 % Cum. Perp, Pref. Stock 100 5% 15 5%16 —105 99 —103 417 1 
,000 % Ist Mort. Debs., 1 to 6,250 .. as 40 44% ae ae ae 98 —101 98 —101 100 99 491 
,000 Do. 45 % Vancouver Power Debs., 1 to 2,200 | 100 44% % 100. —103 100 475 
British Electric Traction es os as 10 6% |6%| 38 Nil 2 1 35/- 32/6 Nil 
Do. do. 6% Cum. Pref. .. ..| 10 16%1/6%16%16 4y— 5h 4 95/- | 87/6 1212 8 
0. — 73x f 
British Insulated and Helsby Cables ae 5 8%18%/8 10% q 7 7 210 
Do. * do. 6 % Cum. Pref. 5 6%) 6 6% 64 418 0 
Do. do. 44 % 1st Mort. Deb. Red... | 100 ae ri 42 101 —104 101 —104 é 467 
British Thomson-Houston 100 | 4 44% — 89 ee 418 ll 
British Westinghouse 6 % Pre 5 6%| Ni} Ni i- 20/- 
Do, do. 4% Mort. Deb. Stock ..| 100 55 — 65 55 — 65 593 
000 |tBrowett, Lindley &Co.,Ord. .. .. £1 | Nil| Nil| Nil] .. th ich 
t ¥ _ do. _. 6% Cum. Pref, .. A £1 Nil | Nil} Nil} .. 14/6 to 15/6 14/6 to 1 
Brush Electrical Engineering, Ord., 1 to 105,781 .. 2 Nil | Nil | 28% | Nil Oo— 3 O— 43 
Do. do. Non-cum. 6 % Pref.’.. 2 6% Nil 
do. % Perp. Deb. Stock -. | Stock 4 42 ae 83 — 86 83 — 86 oe ee 
‘ do. and Debs Stock. Stock | 44% 44 65 — 68 68 7 
Buenos Ayres & Belgrano, 1 to 100,000 ‘4 te 8 4 8%|8 4g— 48 4 4 v3 8 410 
Do. do. “A” 6% Cum. Pref., 1 to 40,000 5 6 6% 6 — 95/- 6M 8 
do, “B” do., 1 to 27,500... 5 6% — 4 & 
Calcutta Trams, 1 to 187,610... .. 5 16% 8%18%| 7, 512 3 
5% Cum. Pref., Nos, 1 to 29,330. . 5 es 5% 5 — 56 — 4100) 
,000 Do. 43% 1st Deb. Stock.. ..  ..| 100 44% | 44% | 100 —104 100 —104 467 
000 do. 44% 1st Mort. Deb. Stock Red. | Stock 44% 484 
1,222 | Cape E Trams.,1 +0 491,222... |10 Nil | Nil Nil 
,000 | Castner-Kellner Alkali, 1 to 450,000 .. 1 lie 19 516 4 
1988 Do. do. 48 % Ist Mort. Deb. Stock | 100 ° | 43% | 44% | 48% | 43% | 98 —102 98 —102 y An 484 
11,568 | Central London Railway, .Stock.. .. .. | Stock |4%/14%/4 4 57 — 60 67— 60 , 60 59h 618 4 
Do. do. 4% Pref. Stock .. +» | Stock | 4 4 83 — 85 83. — 85 &4 Re 414 2 
s216° Do. do. _ Def. do. .. -- | Stock | 4 4%|4 4 40 — 43 40 — 43 423 41 960 
,000 | City and South London Railway .. .. . | Stock | 28% | 28% | 13% | 28% | 43 — 45 43 — 45 414 5 
* Uniess otherwise stated, all shares are fully paid. 1 A period of nine months. | H'rom Manchester Share List. 


(Continued om next pade. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


Stock Closing Closing Business done Rise Present 
Iss Cy NAME, * or Quotations Quotations week ended | or Yield 
nape Share Nov. 19tn. | Nov. 26th. | Nov. 26th, 1907. Fall — | per cent, 
* 1903. Highest' Lowest. £8. d, 
85,000 | Crompton & Co., a to B | 28% 3 33/6 32/6 | — 8 6 8 
ort. Reg. > 5 
100,0001/{ £100, and 901 to 11,000 of £50 hoa } 15% 
260,000 | Dick, Kerr & Co., 1 to 260,000 1 613 4 
805,000 Do. do. Pret., 1 to 905,000 1 |6% 1 rr: 416 0 
294,150 Do, Deb. 8 tock | 100 101 —104 101 —104 1023 467 
60,000 | Dublin United Trams. (1896), 1 60,000 10 % | 6 124— 13} 124— 134 am 4 811 
59,987 6 % Pref. land 60,000} 10 |6%/6 6 % | 133 133 4 78 
99,261 | Edison & Swan Utd., “A” shs., £3 pd., 1 to 99,261 5 Nil | 23 43% 
72,220 Do; 5% 2nd Deb. Stock Prov. Certs. all pa. 100 15%|5%15% 87 — 90 87 — 90. 
112,100 | Electric Contruction, 1 to 112,100 2 4%j| Nil | Nil | Nil 16 as Nil 
81,390 Do. do. '7% Cum. Pref., 1 to 81,800... 2 17%17%/17%| Nil 1 Nil 
78,000 & City Pref. Ord. 4%, 1 to 78,000 10 |3 4%14%1 4 1 13 1— —4 11910 0 
80000 Don 5 Mort Debs, wo lee pe | | 
150,000 Do. do. Mort. Deb. Stock | Stock | 43% ae 1053—107, 106} 
50,000 | India-Rubber, Gutta- percha Telegraph Works. . 10 10% | 5 % | 10% |10 1 15: 14 15: 15 144 —4} 6 ll 2 
87,500 HLuiverpool Overhead Railway, Ord. | 18%] 19% | Nil | N Nil 
10,000 |+ do. Pref., fully paid 10 &— 517 8 
600,070 | London Unitea Trams. (1901), 1 to 50,007. 10 18% 63 481 
899,930 Do. do. 60,008 to 100,000 10 |8%|/6%/3%/8 63— 6i— 6; 4 811 
125,000 do. 5 % Cum. Pref., 1 to 125,000 10 15%15%|5% 83 be 
1,831,000 Do. 4% ist Mort. Deb. Stock... | 100 |4%|4%|4%/4 — 86 82 — 86 413 0 
850,000 Do. do. 44 % Deb. Stock Red. | 100 | 44% | 44% — 96 93 — 96 re 413 9 
245,000 Do. 100 | 44° | 43% | 44% | 449 | 95 — 98 98 — 96 xd | | 9 
87,350 | Telegraph Construction and Maintenance . 12 20 % |15 % |15 % [15 % | 27 — 80 274— 295 273 Bake 6 00 
150,0007 Do. 4% Ded. Bads., 1 to 1,500 Red., 1909} 100 |4%14% 4 % | 4% | 994-1024 994—1025 818 1 
599,200 | Undergd. E. R., Lon., 5 % Profit Shar. 8. Nts. aS [5% 15% 15%] 34 — 38 34 — B 364 13 3 2 
66,666 | Willans & Robinson, i to 80,000 & 80,001 to 116,666 5 |8%]| Nil] .. 28/14 | 17/6 | —}3 Nil 
66,666 C.P., 80,001 to 80,000 & 125,001 to 141,666 5 |6%] Nil| Nil] .. 3 3 Nil 
946,674 1st Mort. Deb. Stock 100 754 1 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) &P,. 1 to 14,000 ba 5 16 % | 54% | 48— 5h 58 5674 
70,000 Do deb. stock ..| 100 95 — 98 95 —-98 41110 
896,876 | Central Electric Supply 4% Guar. Deb. Stock ..| 100 |4%14% 14% |4%]| 983—1014 984—1013 8 18 10 
15,0001 Do. do. 44 % Deb. Stock Red. ‘ Stock | 44% | 44% | 44% as 102 —105 102 —105 is be + 459 
70,595 | City Elec. Lighting, Ord. 40,001—110,595 | 10 |5%|6%|6% | 6% 9 — 10 93— 103 10 933] 4+ 4 1 
40,000 6 % Cum. Pref.,'1 to 40,000 1 (6% 16%|6%|6% | 113 10;— 11 - 
400,0001 5% Db. Stk., Scrip. (iss. at 15)allpd.| .. —125 122 —125 414 
800,000 Do. 44% 2nd. Db. Stk., Prov. Crts., allpd. | 100 | 44% | 44% | 44% ii — 98 95 — 98 ¢ 41110 
40,000 | County 6f London Electric Lighting, Ord. 1—40,000 10 4% | 44% 15% 15% 64— 74 Tr +4 613-4 
40,000 do. 6% ,001—60,000 10 10 — 10% 10 — 10; 101" 10 5 ll 8 
400,0001 do. 44 % De k | 106 —109 105 —1t8 106; | 106 434 
400,000 do. 43 ona. ‘Deb. Stock | Stock | 44% | 44% 49% | 48% | 95 — 95 — 98 41110 
4 oe oe 
850,000 do. 43 % Ist Mort, feb, Stk.| 100 44% | 44% 16 — 81 16 — 81 511 1 
10,000 | Folkestone, 1 to 10,000 5 % | 5% | 59% 674 
18,000 | Hove, 1 to 18,000 83% | 9°% 7 7 687 
do eben. L 
874,895 Do. do. 4% 1st Mort. Deb. Stk. t. Red. Stock | 4% | 4 & 4 % | 449% — 93 89 — 93 416 9 
200, Metropolitan Supply, 1 to 100,000 . 5 110 % |10 % | 8 % 53 619 2 
76,121 Do. Cum. Pref. 1—71,106 5 | 48% | 43% | 48% | 43% ‘i sie 410 
0001 % 1st Mort. Deben. "Stock % | 48% % 2 — 4 —1 441 
250,0001 Do. % Mort. Deben. Stock Redem. | Stock | 34% | 84% | 85% 87 — 92 86 —-91 89 83 = 8 16 11 
500 ewcastle-on e, 1 a a ee 
7,500 Do. 5 % Pret., 1 to 87,500 5 5%15%15% — 5h 
10,852 | Notting Hill Electric Lighting . . 7 103— 114 104— 11 610 5 
40,000 | St. James’ and Pall Mall Electric Light, Ord. 5 123% |10 8} 8} 6138 
20,000 do. 7% Pref. 20,081 to 40,080 5 Le 7 7 91%| 6— 7. 6— 7 biy%, X 5 0 0 
150,0002 do. 84 % Deb. Stock Red. .. | 100 | 34 ri 8 4% 86 — ot 86 — 91 i 8 16 1 
65,000 | South London Electricity surely, Orde 5 4 & 8% | 2— 2— 2 43/9 
7 0. Are 1 
200,000 Do. do. Deb. stk. 100 | 44% | 48% he 43 2 Boe 
200'000 Do. do. 44% 1st Mort. ‘Db. Bik. Red. 100 | <.. | 44% | 48% | 48% | 92 — 95 92 — 95 i: & Paes 
110,000 | Westminster Supply, Ord. . 14 13 12 8— 9 8— 9 8} 613 4 
81.279 43 % Cum. Pr 5 5 5 44) 43— 
(Original 5 ‘to 44% from 31st Dee, 1905) 


* Unless otherwise stated, all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange, 


Bank rate of Discount 7 per cent., November 7th. 1907. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING OCTOBER, 1907... 


Tar October returns of electrical’ exports show, as might be indicates the continued development in. the export of foreign and 
expected, some falling away from the excellent position of the two Colonial electrical goods from this country. 


previous months; the imports on the other hand show a consider- Of the individual items, cable and machinery expor‘s attain high 
able advance. 4 values, the latter (electrical and electrically-driven machinery), 
The exports of “home-made” electrical goods from this country indeed, exceed: the previous month’s values. Two small items of 


during October were valued at £171,420, an amount which compares tramway material, also two of Marconi apparatus, figure in the 
with £181,890 in September, but is still some £10,000 above the export section. 


average of the preceding nine months of the year. The imports Despite the increased total of the imports section, the usually 
totalled some £161,686 in value, as compared with £146,450 in prominent items, cables, machinery and telephones, show reductions 
September, and have not been exceeded in value since April last. in value, compared with the September returns. 

The ré-exports at £21,083 are still above the average, although It will be noted thatan additional column has been added this month, 


some £5,000 less in value than in September; their position showing the totals (exports and imports) for the individual countries. 
Kegistered Exports of British and Irish Electrical Goods from the United Kingdom.* 


gus 2 | 4 foo | ES as 
Russia, Sweden, Norway and Denmark | 355 2,548 86 92 | 31 | 6,624 
France and French Indo-China 322, 187) 52; 10) | 1,296/ 120 15 2,012 
Portugal, Madeira, Portuguese Africa & India 176 91° 181+ 31 4192 1,550 
Italy and Austria-Hungary ... ... ..., 254, | 27| 12) .. | 2802| 93 . vee 2,852 
Greece, Bulgaria, Roumania and Burkey ... 73 | 110; 4 | 45.|. + 736 
Channel Isles, Gibraltar and Malta... .../ 604 | 10 892 
Canada and Newfoundland... 367 1,803, 149118 | ‘67 | 
Mexico, Colombia and Panama 156 | 277 88 | 25 | 1,789 | ... | 1,706 | 4,041 
Argentine 2,085 | 4,188 180 244-220 1,657 | 862 26 1,144 389 93 11,088 
| 
British West Africa ... + ... 25| 23 | 146); . 82 540 
Cape of Good Hope _... we | 832 | 1,806 | 9292} 124.| 164| 2320| 118; 43 5,223 
Natal | 707 | 403} BOL} 1201 | 226 | 69; 27| 40 4,917 
Zanzibar, Brit. Hast Africa, Mauritius& Aden 250... | 23 | | 24 355 
China and Siam... 1944 1547) 1,738 | 152 of 68 | 132 | 406 7,521 
India... | 2,400 | 8,162 | 1,717 | 872] 105) 7,715; 188 | 191 |6,456| 229 | 27,001 
Burmah | | | 162] 350; 342, ... | 16) 467)... 2,268 
Straits Settlements, Fed. Malay States, Brit. 

North Borneo, Sarawak and Labuan 111 | 1,501 | 70 2,161, 80° 1 114. 161 5,543 
976 | 7,045 30, 148, 86) 7,418) 44 | 16,081 
New South Wales we) | 2,616 696 | 198°} 1,896) ... |: 10) 908) 7,008 
New Zealand 2290041. 8701: 93 75 6070) 6 ... | 700) | 10,578 


Total, 19,002 44,950 "13,070 (4892 3,856 65,505 (2,510 316 4,336 13,228 815 "171,420 


| | 
Additional exports, Iceland, battery, £1; Danish West Indies, clectrical apparatus, £6. 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Germany ... eee eee | 618 6,808 1,606 7,334 8 20,712-. 708 (1,712 | 2,275, ... eee 41,781 


984 5,529 4,087 12,049 778 2,513 | 969 (4,379 1,052 1,470... 33,810 
Belgium ... | 883 «4,808 | 316 | 4,979; 166 10,589 328 1,847 12.341) 308 ... 85.515 
France... 316 7,454 | 2,776 1.775 851, 94f 549 3,882; 60' .. | 18,104 
United States 2088 188 910 994 18 13,066 1,239 117) 500 4,390 «.. | 23,450 


Total, £| 4,334 24,192 9,697 27,140 1,816 48,674 4,006 11,437 23,856 6,168 .... 161,320 


Additional imports: Italy, goods, £56, machinery, £240 ; Cape of Good Hope, machinery, £70. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly asabove ..> ... | 6,107 | 4,717 306 | 670 130 1,455 | 362 185 | 7,075 76 ; 21,083 
Toran Exports: Toran Rz-Exports: Tora Imports: 
£171,427 £21,083 £161,686 


Nors.—The amounts appearing under the several headings are classified according to the Customs returns. The first “and. 
third columns contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns. ; 

This section does not. include telegraph cables and apparatus. 
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THE TRADE SCHOOL PROBLEMS OF 


SKILLED LABOUR. 
By C. ALFRED SMITH, B.Sc. 


Tue old system of apprenticeship seems destined to pass 
away. The premium pupil has gone; the technical 
colleges and the Universities now receive the “ premium” 
from the parents in the form of fees. It must be confessed 
that the average product of these places is an individual 
* vastly superior in intellect and manners than the lad who 
passed through the works under the pernicious “ premium ” 
system. There may be some feelings of doubt in the minds 
of parents as to whether engineering is overcrowded, and 
whether j} pays to invest as a capital sum, say, £300 or 
£400 necessary for a youth to graduate in engineering. But 


there is no doubt whatever in the minds of the experienced, - 


that it is better to pay college fees than a premium. The 
training and future of the coming captain of industry has 
been well to the front of late years; we are now beginning 
to remember the privates in the great industrial army. 

Free and compulsory education is just now beginning to 
yield its fruits. We may be not altogether pleased with the 
fruits—‘ Dead Sea apples” our real conservative of the 
“never-changing ” policy may say—but we have to take 
things as they are now, and attempt to make the best of 
them. We cannot go back, even if we should wish 80 to 
do, to the ways of those happy days before free 
education and Free Trade. Every child of the gutter is 
to-day of “the privileged class,” for every one possesses 
within him the dormant possibilities of intellectual growth. 
He can read and write, and printer’s ink is cheap. Free 
libraries offer him everything but what some call the scum 
of journalism, and yet it is the so-called scum which is read 
by the product of free’ education, in nine times out of ten. 
Sad thoughts might obscure the more cheerful side of the 
picture, if we permitted ourselves to dwell too deeply upon 
the contents of the Scrappy Bits and sensational Sunday 
newspaper type of fact and fiction. We are aware that they 
have “ the largest circulation,” but compare even the con- 
tents of Scrappy Bits or P.O.T. with the stuff read ten years 
ago, and the comparison acts as a tonic. It is the same 
with the boys’ paper. You and I, dear reader, may think 
that the one chapter, which we have in a haphazard fashion 
picked out of the serial in the paper which is read by 
the future artisans of this country, is absolute drivel. 
But in our schooldays similar boys were reading something 
that was not only drivel but was also dangerous. The enor- 
mous sales of popular educators have proved beyond doubt 
that, from various and perhaps mixed motives, the masses 
have been stirred to seek self-improvement. The majority 
want “to get on.” Very few of them actually do make 
much progress, but there is at least something hopeful in the 
fact that they desire it. It is better than the loafing and 
lounging of a bygone generation. 

It has always been the writer’s hope that one-day he might 
be enabled to persuade some philanthropic millionaire to 
enable him to cheapen technical literature, even as the novel 
and the newspaper has been cheapened. He especially would 
like, as an experiment, to publish for 43d. a 68. text-book 
on, say, elementary steam or elementary electricity. Would 
the boy in the workshop, and even the artisan who “ wants 
to get on’ buy such a book at such a price? We may one 
day, perhaps, know as the result of an experiment. When 


first the technical schools were opened, it was said that men — 


would not attend in the evenings. But they have come in 
their tens of thousands. They have, nevertheless, been 
handicapped by the expensive text-books. For the things 
which each student learns for himself are usually of most 
service to him. ‘Considerable familiarity and experience 
with evening students, particularly those engaged in practical 
work during the day, has forced the conclusion upon the writer 
that there are few more hard-working sets of men in the 
community. They are, it is true, often badly prepared and 


ill-assorted ; they are groping in the dark, and have a 


thousand difficulties that the lad with time at his disposal, 
and money at his command with which to purchase text- 
books, can never know. But they are earnest, respectful 


without being cringing, painstaking and willing. Nearly 
thirty years ago John Tyndall spoke of “the intellec- 
tual Samsons toiling in the mills and at the 
forges of Lancashire and Yorkshire,” and added, 
“Give these men the teachings of science, and you 
will multiply the chances of discovery, diminish the causes of 
calamity, and materially enhance the prospects of national 
advancement.” These Samsons come to the evening classes 
because they want “to get on.” Let us encourage them. 
To them, “to get on,” means to get happiness. Material 
advancement does not always mean that. But the “ get on” 
idea. stimulates the artisan to better work, it makes him a 
better citizen, a more useful unit in the industrial army. 
Let us, therefore, help him and encourage the “get on” 
idea. Work is as necessary for happiness as for Ect 
and it has been proved over and over again that it most 


- frequently attains its full concentration and continuity when 


it is the desire of the worker “to get on.” Perhaps the 
value of money as an element of happiness diminishes rapidly 
in proportion to the development of the individual. The 
wealthy consultant who looks round at the adornment of his 
home, should he deal honestly with himself, would confess 
that his armchair and his bookshelves are probably the only 
things which has given him pleasure proportionate to their 
cost. But with the private—the artisan—‘ the get on” 
spirit is to be commended, as work is always more com- 
mendable than idleness. 

In thé current Journal of the I.E.E. there is a paper on 
the “Technical Training of Electrical Artisans,” by Mr. 
C. P. Coote Cummins, of Dublin. Surprise is expressed by 
the author, that the subject has not received more 
attention from employers than has been the case in 
the past. We are reminded that wiremen, telegraph 
and telephone linesmen, electric bell fitters, armature and 


‘bobbin winders, electrical machinery attendants, electrical 


instrument makers, and makers of electrical fittings and 
accessories, are included under the general heading of 
“electrical artisans.” But Mr. Coote Cummins discusses, 
almost exclusively, the problem of the wiremen. There is a 
great deal of suggestive matter in the whole paper, a study of 
which will amply repay anyone at all interested in industrial 
problems. Dr. Shadwell’s now famous book “ Industrial 
Efficiency,” is quoted as follows : “ England is like a com- 
posite photograph, in which two likenesses are blurred into 
one. It shows traces of American enterprise and of German 
order, but the enterprise is faded and the order muddled. 
.... We are a nation at play.” It isa peculiarly apt 
quotation, which follows quite naturally as a corollary to the 
section of Mr. Coote Cummins’s paper dealing with defects 
in the present methods of training wiremen. 
The proposed remedy is really an amended apprenticeship 
on. But the weakness of this,as of any form of apprentice- 
ip system in this twentieth century, is a very real one. 
One of the virtues of the old system of apprenticeship was 
that the master and the ’prentice lad lived and worked 
together side by side. The old personal relationship has 
practically died out. It is the Employers’ Federation and 
the Trades Union now—not the master and the man. New 
times have brought into being the limited company. “In 
their own interests employers must see to it that a suitable 
system of training is devised and put into operation .... 
that the boys themselves are given every possible encourage- 
ment and assistance in making themselves proficient.” This 
is the weak link in the chain. The limited company has 
forged this weak link. The managing director of a large 
firm cannot’ take an active interest in the individual welfare 
of each boy who carries a tea-can in the works. And the 
shareholders demand dividends this year—the majority know 
next to nothing, and care less, about the supply of electrical 
artisans in ten years’ time. Our author is too much of an 
idealist. There are firms, of course, which are exceptions, 


‘but we must frame our scheme for the average. But if the 


chain of training of the artisan is weak, is there a method 
of strengthening it ? Possibly. It is worth discussion. 
The Admiralty system of apprenticeship has given most 
excellent results, but the Admiralty officials have sponsored 
the apprentices in a manner which few, if any, private 
firms would adopt. An instructor is provided in the 
Royal Dockyards for so many apprentices, and there are 
certain definite hours of study in mechanics and such subjects 
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during the day time. In America the scarcity of skilled 


men has been felt, and apparently the officials of the New. 


York Central Railroad are seeking to supply the gaps by a 
system similar to that established many years ago by the 
British Admiralty. The great advantage of the New 
York Central Railroad system is the shop instructor; thus 


- the foreman is not worried by the apprentices. Lectures 


and drawing classes are also held during working hours, so 
that the apprentice is not physically wearied when he studies. 
Doubtless these conditions are ideal, but they will not obtain 
in the average engineering works during the next few years. 
We must seek some other more immediate remedy, at the 
same time keeping in mind all experiments and their results. 
_ A few months ago Mr. W. F. Stanley, who has done good 
service to his country by his rescue from our trade rivals of 
the trade of instrument making, opened the Stanley Tech- 
nical Trade Schools at South Norwood. I cannot do better 
than quote from his opening speech in order to show the 
reader Mr. Stanley’s ideas and his scheme :—“ If we can so 
prepare our boys by education that they will be coveted as 
apprentices by our technical manufacturers, I am sure they 
will raise the standard of our work. Whereas, at present 
our manufacturers will have nothing to do with our boys,” 


-poorly educated in such subjects as history, geography and 


grammar and rudimentary arithmetic only, “ who have been 
turned out in such numbers from our national schools 
throughout the country, with no taste attempted to be culti- 
vated for mechanics or science.” In short, Mr. Stanley 
hopes to train the hands and the mind of the future appren- 
tice, so that he will be, at once, of service to his employer 
and able to take an intelligent interest in his own future. 
Such “schools of practical industry,” as they were called, 
have already been tried. with excellent results in France. 
When these scheols were established (1885), engineering, at 
any rate, was at a very lowebb in France. To-day, the 
French are supplying motor-cars to England to the envy of 
our own engineers—and perhaps also of our own artisans. 
In order-to meet the expense of practical instruction in such 
trade schools, Mr. Stanley suggests the manufacture of 
articles now imported from abroad. He, as a suggestion, 
mentions the German toy industry. Whether such a revenue 
could be obtained or not, it is fairly certain that such trade 
schools would materially benefit the nation. It must be 
thoroughly understood that a part of the working day is 
spent in the study-of elementary science and part in practising 
handicrafts. 

The few facts narrated above have been pieced together in 
the hope of drawing attention to Mr. Coote Cummins’s 
capital paper and to Mr. Stanley’s excellent experiment. 
Most people admit the great importance to this country of 
the really intelligent—one might almost say intellectual— 
artisan. The power of the political wind-bag will be 


_ reduced as the industry of the worker becomes more marked. 


Labour will not then blindly seek to force a quarrel with 
capital, but will recognise how very interdependent are 
their interests. Employers admit that the college-trained 
assistant is a higher type than the “ premium” pupil whom 
he displaced. No one supposes that he is in any sense per- 
fect, or that he will not improve as our experience in the 


training of such assistants accumulates, and our knowledge — 


of the real needs of the employers increases. The graduate’s 
education has only just begun as he leaves college—but 
he is not a nuisance to the employer ; indeed, if he is not up 
to his work he goes. It may so happen that the trade school 
offers a solution of the problem of the training of the artisan. 


} 


Electrical Exhibition at Lyons, June, 1908.— 
According to the Board of Trade Jowrnal, H.M. Consul at Lyons 
(Mr. KE. Vicars) has forwarded particulars of an International 
Exhibition of electrical machinery and apparatus used in agriculture 
and industry, to ‘be. held at Lyons from June 1st to 30th, 1908, 
under the auspices of the Society of Agriculture, Science, and 


- Industries of that city. Applications for space should’ reach the 


offices of. the society, 30, Quai St. Antoine, Lyons, before 
February 15th next. Copies of the regulations, plan of the 
exhibition, and form of application for space, forwarded by H.M. 
Consul, may be obtained by intending British exhibitors at the 
Commercial: Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, 


ELECTRICAL DRIVING IN A CLOTH 
FACTORY. 


ALTHOUGH the advantages of the electrical driving of 
textile machinery, especially with a separate motor to each 
machine, have long been recognised, actual data of power and 
cost are not plentiful. 

A practical comparison between group driving and 
individual machine driving has recently been carried out in 
a German cloth factory of moderate size, and we take the 
following details from the particulars published in the 
Elektrotechnische Zeitschrift :— 

The factory was at first equipped with one motor to. each 


group of machines. The motors were three-phase squirrel- ° 


cage ones, to avoid all risk of firing the dust-laden 
atmosphere, and they were fed from the town supply as the 
vibration set up in the neighbourhood prevented the use of 
a private steam plant. With the above arrangement ‘the 
cost of driving was judged by the proprietor to be somewhat 
excessive, and experiments with a view to reducing this by 
the introduction of individual machine driving were carried 
out. (ne of the weaving shops contained 27 looms, worked 
from a countershaft, driven by a 15-H.P. motor. The 
countershaft was 123 ft. long and 22 in. in diameter, and 
ran in 16 ring-oiled bearings at 190 R.p.M. Toran this 
shaft idle, was found to absorb 4°5 Kw., and with all the 
looms at work it absorbed 11°1 Kw. 

In the second shop there were 63 looms arranged in two 
storeys and driven by’a single 30-H.P. motor. This motor 
drives a single shaft from which the looms in both storeys 
are worked. This shaft was 123 ft. long and 2,; in. 
diameter, and ran in 17-ring oiled bearings at 180 R.P.M. 
Running idle, this shaft took 12°2 Kw., and when loaded 
21 Kw. The power absorbed when running idle was, there- 
fore, 44 per cent. in one case, and 58 per cent. in the other 
case of the full load power. The importance of this is 
augmented by the fact that only about two-thirds of the 
looms are ever at work at once. 

For individual machine driving a special small. totally- 
enclosed motor of *6 H.P., made by Messrs., Max Schorch and 
Co., of Rheydt, was used. This motor, tested on the brake, 
gave the results shown in fig. 1. It will be seen that it had 
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the unusually high efficiency of 85 per cent. from fall load 
to half load. 


The losses in this motor at full load (including belt slip) — 


amounted to 100 watts, and when driving a fully loaded loom 
the total power absorbed was 500 watts (including the motor 
losses). 

The following comparison can now be made on the basis 
of the above figures :—Power wasted in transmission shafts 
to the whole of the 90 looms (group driving) = 4°5 + 
12°2 = 16°7 Kw. 

Since the shafting has to run 10 hours a day and 300 
days a year, the total units wasted annually = 16:7 x 10 
x 800 = 50,100 Kw.-hours. The average cost of energy 
was °89d. per KW.-hour, giving a total of : 

50,100 x 240 = £184. 


Investigation showed that, allowing for stoppages for 
various causes, each loom could be considered as working 
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uninterruptedly on approximately 178 days of 10 hours each 
out of the possible 300 days in a year. The total power 
wasted annually with individual machine driving for 90 
looms would, therefore, be 90 x 100 x 10 x 178 = 


*89 

£59. The 
saving, as compared with group driving, should, therefore, 
be £184 — £59 = £125. 

As a check on this result, six looms were preliminarily 
fitted with independent motors, and their power consump- 
tion was measured by meter. At the same time the power 
absorbed by the 27 looms in the first shop (group driving) 

- was also taken by meter. 

The experiment lasted two months, and during this 
period the factory was on full time. With individual drive 
the total power per loom per day worked out at 2°4 Kw.-hours, 
and with the group drive at 3°3 Kw.-hours. The saving on 
90 looms, therefore, works out in this case at £88 10s., 


16,020 Kw.-hours, costing 16,020 x 


against the £125 estimated above. This difference is partly. 


accounted for by the fact that during the experiment the 
looms with individual drive, were dealing with a heavier 
cloth than those with group driving. However, taking the 
average of the two results, the saving on the looms should 
amount to at least £107. In addition to this the individual 
driving of the auxiliary machinery in the factory showed an 
estimated annual saving of £40, making the total saving 
£147. An estimating the actual benefit obtained, the first 
cost should, strictly, also be taken into account, as this is 
usually greater in the case of individual driving. In this 
particular factory the complete electrical equipment for 
individual drive (111 motors, with belt-tightening gear, 
switches, fuses, cables and erection), amounted to £1,000. 
The original group driving installation had cost £750, and 
it was sold for £250, so that the cost of this original 
installation was paid off in 3} years by the economy, result- 
ing from individual driving. 

In ‘addition to the saving in running expenses, various 
other advantages result from individual driving. A fault in 
a motor only incapacitates a single machine, instead of the 
whole shop. For a factory of large area, separate motors 
offer the only practical method of distribution. The saving 
in belting alone is considerable. There is greater cleanliness 
and less likelihood of damage through oil dripping. Lastly, 
in the case of new buildings, the absence of heavy shafting 
permits the use of a light and inexpensive construction. 


NOTES ON DRAWING-IN CABLE. 
By W. PLEASANCE. 


WHEN a length of cable has been delivered by a first-class 
maker, it has been thoroughly tested, and is almost 
invariably in perfect condition. The problem of how to get 
the cable into place and at work with the least possible 
damage and rough usage is a most important factor in the 
reliability of any network or system of mains. 
An infinite number of details present themselves in this 
connection, a few of which the writer wishes to discuss, con- 


' fining himself within the limits of this article to cables. 


drawn into pipes or ducts. 

One of the first considerations is in regard to the class of 
cable used. Many engineers specify a serving of jute for 
lead-covered cables, being of the opinion that it best protects 
the cable, while others hold that the jute retards the 
drawing-in of the cable owing to its tendency to ruck up, 
making the cable bind, and thus causing more damage than 
it saves. The writer, after considerable experience with 
both covered and uncovered, inclines to the latter opinion. 

When ordering cable for a given line of ducts, much waste 
of time may be avoided during pulling-in by ordering the 
cable in lengths, so that’all lengths of one size and class of 
cable to be pulled in at one box shall be rolled together on 
one or more drums, each dram being stencilled with the 


lengths it contains, and the number of the box for which © 


they are intended. 
Where more than one length of the same class and size of 


cable are to be pulled into a line of ducts, it is sometimes 
convenient to have the companion lengths rolled on separate 
drums, so that while one length is being pulled in, the next 
can be prepared, and the cable grip fixed, so as to be ready 
when the first pull is finished. 

When the quality and covering of the cable have been 
decided upon, and also its arrangement on the drum, the 
next point that has. to he considered is from which end of 
‘the duct the cable shall be drawn in. Other things being 
equal, it is always better to pull down a slope than in the 
opposite direction, and in pulling through a length of pipe 
which has a sharp bend at one end, such as occurs in a deep 
dip in a crossing or an awkward bend around a box, the pull 
should be arranged so that the cable does not enter the bend 
until towards the end of the pull. If it were pulled from 
the other end the greater part of the cable would be subjected 
to a large strain at the bend, and the extra pressure thus 
required, and the labour necessary to pull the cable through 
the duct, instead of only coming while the short length 
passing the bend is being pulled into position, will have to be 
maintained continuously throughout the pull. 

The passage of the ropes ‘through the pipes preliminary 
to the actual pull will show whether water is present or not, 


and this introduces the important question as to how to 


keep the cable dry while pulling it through water, this being 
a question of the utmost importance with the majority of 
cables. Whenever possible it, is strongly advisable to pull 
the cables through with their ends hermetically sealed with 
a lead cap, but as this necessitates the cable being gripped 
by its lead sheath, the method has its drawbacks; since if 
rope is used this projects, and is liable to catch in the pipe, 
whereas if wire is used there is considerable risk of cutting 
into the lead and damaging the insulation. This risk also 
exists with a rope grip, but in a less degree. With such 
grips in an awkward pull there is also a risk of the lead 
parting altogether. There has been introduced in recent 
times a patent device consisting of a wire mesh, the open 
end of which is slipped over the cable, the other end being 
provided with an eye, to which is attached the rope, and the 
device is so arranged that the harder the pull with the rope 
the tighter becomes the grip of the mesh on the cable. 
This arrangement appears successfully to overcome the 
objection due to tearing and parting, as it puts an all-round 
pressure on the cable without cutting the lead. The advan- 
tage of this device has been especially felt in connection 
with the drawing-in of telephone cables, where the lead is 
not supported by a solid core, as is the case with slighte 
cables. 
Where cables of any size are dealt with, however, it is, 
perhaps, safer to pull in not by the sheath but by the core, 
and where this is done a special cable grip, such as is sup- 
plied by most cable firms, is not an absolute necessity. The 
method adopted is to open the strands of the cable, and pass 
them through the eye of the swivel attached to the pulling 


rope, one half of the strands used being passed through the 


aperture in one direction, and the other half of the strands 
in the opposite direction; these are bound back upon 
themselves, the details of the method varying according 
to the type of cable used. Such a method involves the 
consideration of how to make the eye in the cable and its 
attached copper strands water-proof, because, as was men- 
tioned before, in the majority of cases the cable has to pass 
through water in the ducts. This water-proofing can be 
attempted in various ways. Perhaps the most usual way ‘is 
by pouring hot composition of a cheap variety over the whole 
of the portion of the cable which is being bared, or else 
wrapping the cable from the lead up to the swivel with 
white tape, and then covering it with a layer of compo. A 
refinement of this method is to pour composition inside the 
junction of the cable with the rope before the taping-up is 
quite finished. Paraffin wax is sometimes used in a similar 
way, but this has the disadvantage that if there is any delay 
in pulling the cable, sufficient to allow the wax to cool, it is 
apt to crack and let the water through, whereas a slightly 
elastic compound would not do this. eon 

After the cable end has been prepared, the drum should, if 
possible, be placed over the line of pipes through which the 
cable is to be drawn, in such a way that the cable can be run 
off the drum and enter into the pipe with a good easy bend. 
That is to say, if the cable is to be fed in such a way that 
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the drum, the surface box, and the duct are in sequence, the 
cable should come away from the underside of the drum, 
whereas, if the drum is placed over the line of the duct 
through which the pull is made, the cable having to go back- 
wards to the surface box, it is better to draw the cable from 
the top side of the drum in order to give a clearer sweep. 
The cable should be pulled off the drum by one man whose 
duty is to prevent any slack forming, for if the drum over- 
runs the cable the slack is apt to fall heavily to the ground. 
If the box is large enough, a man should be placed in it 
to grease the cable and see that it enters fairly into the 
duct without catching on the top of the pipe. This trouble 
is a frequent cause of abrasion on the outer coverings of the 
cables where the eye of the pipe is at all sharp, and in all 
cases a movable or split bell-mouth should be used. When 
heavy or stiff cables are to be dealt with, a device which is 
shown by the first illustration is very useful, as it may be so 
placed as to obtain a straight pull on the cable, thereby 


1.—Caste 


avoiding the damage that may be caused by on upward pull on 
the cable when passing into the pipe, during the first few feet 
of the pull when the strain is greatest. Where the pipes are 
not finished with bell-mouths, or in the case of conduits which 
are cnt to fit the boxes, the sharp edges of the pipes should 
be smoothed off with a hammer or chisel, and finished with 
cement mortar. A good plan is to fit a false bell-mouth 
instead, similar to that shown in the second illustration, 
during the time that the cable is being drawn in. This 
form possesses the advanfage of being capable of being 
slipped over the cable, this being especially useful where one 
cable is already in the duct or where the cable is being 
pulled right through a box. 

The actual operation of pulling now comes under considera- 
tion. This resolves itself into a question of the relative 
merits of hand and winch work. When light cables or short 
lengths are being pulled, the hand method is considerably 


Fig. 2.—Fatsz 


quicker, as there is no time lost in fixing and moving the 
winch ; but, on the other hand, the taking-up of the slack 
cable after a rest or a hard pull against some obstruction, 
which perhaps disappears suddenly and frees the cable, 
tends to give a jerky motion to the cable pulling, which 


is absent when the winch is used, although even in the ~ 


latter case, the elasticity of the rope occasionally causes a 
jerk on the cable. .The winch has a great advantage over 
hand pulling for busy thoroughfares where a long line of 
men would take up space and hinder the foot traffic. 

With reference to the rope to be used, the manilla rope 
has the advantage over a steel one that it often sucks up any 
small quantity of water standing in any depression within 
the run, and can be much more safely and easily handled 
than a wire rope, the strands of which wear and eventually 


break, thus necessitating the use of gloves by the men 
handling the wire ropes. 2 

When the cable is drawn through, the end. should be 
carefully examined to see whether the same shows any sign 
of damage, and, further, whether there is any danger of 
water having penetrated to the insulation. In the case of 
paper-insulated cables, if there is any doubt as to whether 
the sheathing is intact, the spare cable at the end should 
be at once cut off, in order, if possible, to prevent the water 
passing to the core, and then the paper and core should be 
tested. The paper may be roughly tested by taking 


- off a piece and burning it. If water is present it will 


spit as the flame reaches it. The core is most easily 
penetrated by water, and should therefore be examined care- 
fully, a section being cut off with a dry saw. If water is 
present to any great extent, the oil hanging about the 
strands will be dull and somewhat of the colour of butter- 
scotch, instead of looking, as it should, clear and bright. 
Possibly beads of water will be found visible. If no 
sign is noticed on this preliminary test, a piece of the core 
should be dropped into boiling resin oil, out of which all the 
air has been boiled, and the presence of water will be shown 
by the rush of fine bubbles to the surface, which can 
easily be distinguished from any chance air bubbles carried 
with the core. The paper should also be tested in the same 
manner. 

When the cable has been tested and found in good con- 
dition, the ends should be sealed, and this should be done 
with as little bending as possible. It is a common fault 
with mains men to pull the cable up at a sharp angle in 
order to get a level surface to workon. This should be stopped, 
inasmuch as the insulation and sheathing is strained and the 


cable distorted. The cable end should be sealed by drawing . 


the lead a little forward from the core where necessary, the 
edge of the lead being turned inwards, and a round lead cap 
or sleeve sealed on to the cable sheath. Some men pull the 
cable up, so that the end is horizontal, and fill up the hollow 
formed by the core drawing back, finishing the solder off 
with an iron. This method is open to the disadvantage that 
when the cable is straightened the core will come forward 
again, and, when a cap is used, perhaps push it off. If there 
is any doubt as to the reliability of the man responsible for 
the cap and a better man cannot be found, the end should be 
finished off with a layer of compo. 

It is hoped that the foregoing notes will be of assistance 
to engineers who, like the writer, have found certain practical 
difficulties in cable laying which, up to the present, have not 
been dealt with exhaustively in text-books. These notes are, 
of course, not intended for the use of experts in such 
work, who will have developed their own special methods of 
dealing with such problems, but the information may be of 
use to mains engineers who have from time to time met 
difficulties in operation due to inexperienced workrhen and 
awkward runs. 


THE 1908 ELECTRICAL EXHIBITION AT 
MANCHESTER. 


We mentioned last week that the arrangements for the 
holding of an electrical exhibition’ in Manchester next year 
had made considerable progress. We are now enabled to 
give the following particulars:— - 

On September 24th, at a meeting convened by the Lord 
Mayor of Manchester and the Mayor of Salford, represen- 
tatives of Municipal Councils and supply companies at- 
tended. The Lord Mayor first indicated the wishes 
of his own Corporation, and also those of the neigh- 
bouring borough of Salford. Councillor Howarth, 
Chairman of the Electricity Committee, then took the 
chair, and a number of general details were discussed. 
The authorities which were represented; and which) have 
undertaken to give their support, are as. follows :— 


Accrington Colwyn Bay Lancashire Electric 
Batley Derby Power Co. 

Bury Dewsbury Manchester 
Bradford Elland Rochdale 

Bolton Harrogate Stretford 
Blackburn Heywood St. Helens 
Blackpool Liverpool Salford 
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The following resolutions were passed :— : 


1. That in the opinion of the representatives of the various Muni- 
cipal, District and Urban Councils and Supply Companies’ 
authorities, it is desirable that an Exhibition be held in Manchester 
during October, 1908. . 

2. That as the sum of £5,000 is considered a necessary fund to be 
raised for the purpose of providing suitable buildings and to ensure 
success to the undertaking, it was suggested that this should be 
raised by donations from the above authorities in the area affected, 
it being understood that tickets to the Exhibition would be issued 
to the donors in proportion to the value of their contribution. 

The title of the Exhibition is to be “The Electrical 
Exhibition of 1908, to be held in Manchester.” © 

Since the date of the above meeting, the Corporations of 
Buxton and Warrington have contributed, and a very large 
number of corporation committees have undertaken to deal 
with the matter now that the municipal elections are over. 

It is announced that a meeting of the Electrical Trade will 
be held in Manchester on Friday, December 6th, and 
also that a similar meeting will take place in London 
on Wednesday, December 11th, so that members of the 
industry can attend a meeting at whichever place is 

the more convenient for them. Those by whom the pre- 
liminary arrangements are being made consider that this 
being the second Electrical Exhibition organised by the trade 
itself, it may reasonably be expected that it will be even more 
successful than the first, for the following reasons :—(1) On 
account of the general support that is being given by 
Corporations in the North ; (2) By reason of Manchester 
being the centre of so great a number of textile, manufac- 
turing, and mining industries ; and (3) Because of the more 
complete and comprehensive nature of the Exhibition. 

The Exhibition will be conducted on the following lines :— 

1. An influential President to be elected. 

2. A list of patrons to be secured. 

3. A General Committee to be appointed consisting of— 

(a) Five representatives of Corporations or Councils donating to 
the funds. 

(0) Two representatives of supply companies donating to the 
funds. 

(c) Two representatives elected by the Institution of Electrical 
Engineers. 

(d) One elected by the Municipal Electrical Association. 

(e) Three representatives of the National Electrical Manufacturers’ 
Association. 

(f) Two representatives of the Electrical Contractors’ Asso- 
ciation. 

(g) Five representatives from amongst the general exhibitors. _ 

From® this general committee an executive or acting com- 

mittee will be appointed, with full powers to carry out the 
scheme on behalf of the main committee. Consulting 
engineers: Mr. 8. L. Pearce, A.M.I.C.E., M.I.E.E., 
M.I.M.E., and Mr. V. A. H. M’Cowen, M.I.E.E., M.I.M.E. 
General manager : Mr. C.S. Northcote, M.I.E.E. Organising 
secretary : Mr. W. Davenport. 


The profits arising out of the Exhibition are to be allocated 
thus :— 

1. In a percentage return to exhibitors. 

2. A percentage return to donors. 

3. A percentage to be contributed to charities connected with the 
electrical industry. 

4, A surplus, if any, to be dealt with by the Committee. 

It may be remembered that, as a result of the Olympia 
Exhibition, a sum of £3,793 was distributed to the benefit 
of the electrical industry generally, and it is hoped that the 
result of the forthcoming exhibition will be even more 
successful, quite apart from the stimulus which it must 
inevitably give to the industry generally throughout a very 
large area. - 


The Price of Aluminium.—The reported reduction 
in the price of aluminium, which was referred to in this journal on 
November ist, is now confirmed by the Aluminium Industry Co., 
of Neuhausen. It appears that the company has informed the 
Stock Exchange at Basle, apparently in reply to an inquiry, that 
the price will be reduced to 2s. per kilogramme (about 10°9d. per 
lb.), oa January Ist, 1908, and at the same time has intimated that 
the aluminium syndicate has. been prolonged for five years. It is 
stated that since the reports were first circulated as-to the forth- 
comiog cheapening of the metal, namely, at the beginning of 
October, the quotation for the Swiss company’s shares has declined 
by over 50 per cent., a result which is attributed to sales by some 
persons who obtained early information of the decision to lower the 
price of aluminium from 3s. to 2s. per kilogramme. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. | 


Fire Preyenter. 


A simple device has been brought out by Mussrs. Verrrys, Lrp,, 
intended to prevent fires due to short circuits in flexibles. The 
latter are apt to short in the lampholder or cord grip, and though 


Fig. 


the fuse may act quickly, it is quite possible for the insulating 
material to ignite, the flame then travelling up the cord, and per- 
haps setting fire to inflammable materials in the vicinity, especially 
in shop windows. The little clasp shown in fig. 1, which is lined 
with asbestos, is clipped on the cord near the bottom end, and 
prevents the flame from travelling up the cord. 


The Crompton-Blondel Flame Arc Lamp. 


A flame arc lamp possessing some novel and interesting features 
has recently been placed on the market by Mgssrs. CROMPTON AND 
Co., Lrp., of Salisbury House, E.C., who have secured a licence for 
the manufacture and sale of the flame lamps and carbons made 
under the patents of M. André Blondel. 

. The Blondel lamps have been in use for some considerable time 
on the Continent, and we understand that they have met witha 


Fic. 2,—Sgction of Arc HconomisEer. 


great deal of success, particularly in Paris, where they are largely 
used for street lighting, and at the Milan Exhibition, which was 
lighted throughout by them. 

Messrs. Crompton & Co. are -now making these lamps at theif 
works at Chelmsford, and selling them under the title of the 
Crompton-Blondel Flame Lamp. For this purpose the design of 
their well-known “§” type arc lamp has been modified and new 
features have been introduced—notably, in regard to the 
ment of the carbons (the positive being below the negative), and 
the ventilation of the globe. 

The carbons used are heavily mineralised, and give a long and 
‘euriously-shaped flame of great intensity, emitting light of a pale 
yellow or primrose colour, which is most pleasant to the eye. The 
colour is a mean between the orange-coloured light given by most of 
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the inclined carbon lamps and the white light of the ordinary arc. 
Fig. 2 shows a sectional view of the flame aré, carbons and 

economiser. It will be noticed that most of the light is given out by 

the flame itself, which is of some considerable length. Other light 


comes from the incandescent ends of the carbons, and a certain © 


amount is reflected from the surface of the economiser, which 
rapidly becomes covered with a very fine white deposit, well suited 
to this purpose. 

Fig. 3 gives the curve of candle-power distribution for this lamp, 
also for an ordinary white arc lamp and an inclined carbon flame 
lamp. This diagram enables comparisons to be made b:tween the 
light given out by the three different lamps at any angle, and it 
will be seen that at angles near to the vertical both types of flame 
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Fic. 3.—Curve or C.P. 


lamp are greatly superior to the ordinary lamp. At 45° the inclined 
flame is about twice and the Crompton-Blondel about three times 
as powerful as the ordinary arc, and at angles between 55° and 75° 
the Crompton-Blondel is about four times as powerful as the 
ordinary arc and more than twice as powerful as the inclined 
carbon lamp. 

This high candle-power in directions. near to the horizontal is of 
great value for lighting streets, open spaces, factories, buildings, 
&c., where it is advisable to have an even distribution of light. 
The curves shown in fig. 4 give the illumination in candle-foot units 
from the three lamps referred to above, and it will be seen that, 
while the inclined carbon flame lamp produces a high: illumination 
at about 10 ft. from the post, it rapidly falls off and becomes very 
little better: than that of the ordinary open type... On the other 
hand, the Crompton-Blondel lamp gives an equally high illumina- 
tion near to the post, and the falling-off is very much less rapid as 
the distance increas?s. Thus an iilumination of one candle-foot is 
obtained at 20 ft. with an ordinary arc, at 30 ft. with an inclined 
carbon flame, and at about 47 ft. with a Crompton-Blondel. 

Referring again to fig. 3: these curves enable one to compute 


. the mean hemispherical candle-power, which is 450 for the ordinary, 


1,125 for the inclined, and 1,850 for the Crompton-Blondel. It is 
not,’ however, correct to assume that the mean hemispherical 
candle-power is a true measure of the usefulness of a lamp. A 
good illumination depends more on the shape of the curve than the 
mean value. A theoretically correct curve would be one in which 
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the candl¢-power at any angle is proportional to the square of the 
distance through which the light travels before striking the point 
of observation. This ideal curve is, unfortunately, beyond the 
reach of any known arc lamp, but fig. 3 shows that the Crompton- 
Blondel approaches nearer to it than either of the other two. 

In these diagrams the figures for the Crompton-Blondel lamp are 
taken from a series of tests carried out in Devonport Dockyard, 
where upwards of two hundred of these lamps are in use. The 
other two curves are taken from an article by Mr. Kenelm Edgeumbe, 
published in one of the electrical papers last July. 

‘The Crompton-Blondel lamp is made in six standard siz2s, three 
With a single pair of carbons, and three with two pairs, and they 
will burn for periods varying from 8 to 45 hours. This is done 
without the use of a magazine or any similar contrivance which 
complicates the mechanism and requires continual attention. 


The mechanism and general construction of the lamp are almost _ 


identical with the Crompton “8” type lamp. ‘ 
Special attention has been given to the ventilation of the globe, 
a8 the proper direction of the air currents has an important bearing 


on the correct formation of the flame and the disposal of the 
products of combustion. There is no leakage into the chamber 
containing the mechanism, and consequently very little more 
cleaning and no more repairs are required than in the case of the 
ordinary oper-type arc Jamp 

Messrs. Crompton & Co., Ltd., are now substituting thes? lamps 
for the older open-type lamps in their shors at Chelmsford, where 
the lighting is entirely by arc lamps, no incand«scents being used. 
The new lamps t+ke 250 watts, against 400 and 600 watts in the 
old type, which effects a very larze saving in the running cost of 
the shops, while the new light is great!y superior to the o!d, both 
from the point of view of intensity and of absence of shadows. 

The Crompton-Blondel lamps have been used most successfully 
in reveral parts of the country for the lighting of factories, streets, 
and open spaces. Special arrangements have been made for their 
manufacture, and a large stock of special mineralised carbons is 
kept in London. ; 


OUR LEGAL QUERY. COLUMN. 
[Questions addressed to this column should be written on one side 
of the paper only. ] 


“ INQuiRER ” writes:—“ We should like your opinion on the fol- 
lowing questions :— 

“1. We have a house to wire in this town, and immediately oppo- 
siteto the house isa street lamp. The town’s engineer has refused to 
connect the house, as he says the cable which supplies the lamp is 
only large enough for that purpose and the above house, but he says 
that he cannot connect this house as others may want the light, and 
if he supplied one he would have to supply the lot, which means 
laying a larger cable, and he will not do this. Can we compel the 
Council to supply current for this house; they allow 20 yd. of 
cable for each consumer, and it is under 20 yd. from the street 
lamp cable to the house ? ee 

“2. ‘A’ has a service cable in his shop for lighting purposes, and 
the out-buildings are used by his son, who requires a motor. Is 
the son who pays for the motor which ‘ A’ has nothing to do with, 
entitled to a separate service, the out-buildings being joined to 
main buildings of shop? The Council contend that a3. there is 
already a service to the main building, the son should connect the 
mains for the motor to the service box of ‘A.’ 

“3. We should also like to know if we could compel the Council 
to connect any person who desires a service, if he resides in the 
area of the Urban Dis rict Council. We wired two houses some 
18 months ago, and they refus d to connect them as their cable 
was not large enough. We are prepared to pay for any length of 
cable over the 20 yd. allowed by them.” 

*.,.* As to (1), the excuse put forward on behalf of the. District 
Council does not appear to be valid. According to Sec. 27 (1) of 
the Schedule to the Electric Lighting Clauses Act, 1899, under- 
takers must, on being so required by the owner or occupier of any 
premises situate within 50 yd. from any distributing main, give 
and continue to give a supply of energy. This liability is, of 
course, subject to the proviso that the appli-ant may be required to 
contract to take a certain minimum quantity for a certain period. 
If the provisional order of the U.D.C. mentioned by “ Inquirer” 
embodies these provisions, he should be able to compel the grant of 
asupply. His colicitor can doubtless advise him as to this. 

As to (2). As the son in the case mentioned appears to share one 
set of premises with his father, it seems that the father alone can 
demand a supply to those premises. There has, however, been no 
decision on the point. 

As to (3). This query seems to have been answered in the reply 
to (1) supra. ae 


A Lyons Contract.—Although the time open now for 


’ placing preliminary papers for the following tender is very short, 


we believe that these remarks, which ar2 taken from the Board of 
Trade Journal, will be of interest to electrical firms :— H.M. 
Consul at Lyons (Mr. E. R. E. Vicars) reports that the Municipality 
of Lyvns have decided to remodel the mazhinery of their exis!ing 
waterworks by replacing the steam-driven pumps in use by centri- 
fugal pumps driven by electric power. The cost of this conversion 
is estimated at 310,°00 fr. (£12,400), and tenders are invited for 
the double work—pumps and motors—from constru-tors of French 
nationality to be sent in by January 15:h next. Though, how- 
ever, the actual contractor must be French, there is a clause in the 
decree inviting tenders, in which it is stated that there is no reason 
against two constructors-on: fur pumps the other for motors— 
combining for the joint work, provided always that one, and one 
only, of the two is responsible for the entire work. There seems 
therefore no reason, says the Consul, why an English firm should 
not enter into communication with the principal French houses, 
for the supply of either pamps or motors, i.c., an English engi- 
neering house constructing pumps might supply its goods to a French 
electrical engineering firm, or aa English electrical engineeriog firm 
might supply motors toa French maker of pumps. The only con- 
dition seems to be, that the person responsible for the whole should 
be French. The Consul addg that the preliminary papers must be 
put in by the tenderer by December Ist. A copy of the notice 
issued by the Municipality may be seen by British firms at the 
Commercial In Branch of the Board of Trade, 73, 


Basinghall Street, EC.” 
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NEW PATENTS APPLIED FOR, 1907. 


Compiled ~e og! for this journal by W. P. Taompson & Co., Electrical Patent 
' Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


22,2854. ‘*Improvements in or relating to the ee g or carrying of 
dynamo-electric machines.” H.C.C. C. Sirver. (Date applied for under 
Rule 5 of the Patents Rules, 1905, October 9th, 1907.) November 11th. 
18,0134. ‘* Improved contact arrangement and stand for incandescent lamps.” 
N. Kesster and G. Jenicu. (Date applied for under Rule 5 of the Patents 
Rules, 1905, August 8th, 1907.) November 12th. 

26,5604/06. ‘‘ Improvements in and relating to electrically-operated locks and 
fastenings.” E. Burns. (Date applied for under Rule 5 of the Patents Rules, 
1905, May 21st, 1907.) November 14th. (Complete.) . 

24,923. Improved method and for telephonic communication 
between railway trains and stations.” . Dueasz, 8. Rand D. SzENDE. 
November llth. (Complete.) 

* 24,980. “Improvements in the system and mechanism for automaticall 
signalling and controlling electrically-driven trains.” A. E, HoLpER 
W.R.T.Carr. November 

24,988. ‘Improvements in devices for measuring the rate of the charging 
and discharging of an accumulator or storage battery.” A.A. K. GESE. 
November llth. (Complete.) 

24,954. ‘* Improvements in and relating to distributors for electric ignition 
systems of internal combustion engines.’” F.L. Martingav. November llth. 
24,992. ‘*Improvements in dynamo-electric machines.” Bxritish THOMsON- 
Hovsron Co., . (General Electric Co., United States.) November 11th. 
24,998. ‘‘Improvements in signals for railways and the like.’? BritTisH 
Txuomson-Hovuston Co., Lip. (General Electric Co., United States.) 
November 11th. 

25,026. ‘Improvements in magnetic brakes.” _E. H. CocxsHorr and A, W. 
Matey. November 12th. 

25,070. “ roved trolley head or collector for electrically-propelled 
vehicles worked on the overhead conductor system.’’ H. Brown. November 
25,089. ‘*Improvements in and connected with the manufacture and con- 
struction of the electrodes of secondary batteries.” H. Garpg. November 
25,095. Improvements in autographic telegraphs.” R. J. CrowLey and 
A. W. Somers. November 12th. 

25,096. ‘‘ Improvements in coherers suitable for use in wireless telegraphy.”’ 
R. J. Crowxney and A. W. Somers. November 12th. 

25,097. ‘‘Improvements in means or apparatus for use in automatically 
signalling or signalling and controlling the movements of vehicles on railways 
or the like.” 8S. Hosxinc. November 12th. 

25,115. ‘Improvements in systems of generating and distributing electric 
current.’’ British THomson-Hovston Co.,Lrp. (General Electric Co., United 
States.) November 12th. 

25,116. ‘Improvements in dynamo-electric machines.”’ British THOMSON- 
Houston Co., Lrp. (General Electric Co., United States.) November 12th. 

‘25,117. ‘Improvements in electric arc lamps.”” British THomson-HovustTon 
Co,, Ltp., and W. H, Datron. November 12th. 

25,118. ‘Caloric output indicator for alternating electric currents.” V. 
Arcion1. November 12th. (Complete.) ‘ 
25,128. ‘‘Improvements in and relating to electric meters.’”’ V.ARCIONI. 
November 12th. (Complete.) 

25,126. ‘‘ Improvements in apparatus for the electro-deposition of metals.’ 
8. O. Cowrer-Cotes. November 12th. (Complete.) 
> 25,187. ‘Improvements in and relating to bathing tubs for the treatment of 
the human body by the application of electric currents.””» F. Braun. Novem- 
ber 18th. (Complete.) : 

25,192, “*Improvements in or relating to signalling or alarm bells.” 
VEREINIGTE THURINGER METALLWAREN-F'ABRIKEN AKT.-GES. (Date applied for 
under Patents Act, 1901, July 15th, 1907, being date of application in Germany.) 
November 18th. (Complete.) 

25,197. Improvements in telephone silence cabinets.”” H. J. QuitTER. 
November 13th, : 

25,198. ‘‘ Improvements in electrical crushing machines.’”’ R.Hackine and 
O. R. Mounszy. November 13th. 

25,206. ‘* Improved method of homogeneously uniting metal bodies by heat.” 
G. Hargison. (The Electric Railway Improvement Co., U.S.) November 13th. 
(Complete.) 

25,272. ‘‘ Device for electrically welding over-lapping or superposed metals.” 
W. E. Evans. (Allgemeine Elektricitiits Ges., Germany.) November 14th. 
(Complete.) 

25,286. ‘Improvement in or relating to electric telegraphy.”’ 8. G. Brown. 

November 14th. (Complete.) 

~ 25,296. ‘*Improvements in or relating to the manufacture of depolarisers and 
electrolytes.”” C. V.GREENWoop. November 14th. 
25,804. ‘improvements relating to incandescent electric test or like lamps.” 
H. Brovex.- November 14th. 

25,305. ‘‘ Improvements in and relating to the regulation of electric motors.” 
A. Scnersius. November 14th. (Complete.) 

25,309. ** Improv ts in tion with dynamo-electrical machines.” 
& GUILLEAUME-LABMEYER-WERKE ActT.-GEs. (Date applied for under 
Patents Act, 1901, November 14th, 1906, being date of application in Germany). 
November 14th. (Complete.) 

25,318. ‘* Impro ents in alternating-current commutating electric 
raachines.”” ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. (Date applied for 
under Patents Act, 1901, November 15th, 1906, being date of application in 
Germany.) November 14th. (Complete.) 

25,824. ‘*Improvements in electro-depositing apparatus.”” W. 
November 15th. 

25,331. ‘‘ Mode, of signalling by electric current between existing si 
boxes and the cab of a railway engine and the like.’’ O. Fowner and W.T. 
Rayment. November 16th. (Complete.) 

25,338. ‘‘Improvements in the manufacture of electric accumulators for 
sparking apparatus and for lighting in motor-cars and for traction purposes,” 
W. Tomson. November 15th. 

25,340. “Improvements in and connected with electric track circuits for 
railways.” F.B. Hour and A, November 15th. 

25,850. ‘' Improvements in continuous-current dynamo machines.” J. A.y 
Garcia, (Date applied for under Patents Act, 1901, August 2nd, 1907, being 
date of application in Spain.) November 15th. (Complete.) 

New electric vulcaniser.”” F. Swain and G..L. Baker. November 
oto. 

25,855. ‘Improvements in and relating to electric arc lamps.” P.M. 
\Carirarne. November 15th. = 

25,388. ‘‘ Improvements in conduits for protection of electrical conductors 
inside buildings.”” A.W. November 15th. 

25,391. ‘‘ Rail bond for rail joint circuits.’”” W.E. Karns. November 15th. 

Complete.) 

25,893. ‘Improvements connected with the raising and lowering of arc 

lamps and the like.” A. WUNDERLICH and G..A..veHEs, November 15th. 

25,402. ‘Improvements in telegraph sounders;”” D. A. Wuitney. (Date 

applied for under Patents Act, 1901; November 15th, 1906, being date of applica- 
mplete.) 


tiva in United ptates.) November 15th, (Co: 


25,426. ** Improv ts in or d with portabie electrical vibratory 
a paratus.” November léth. ( ) 


25,444. ‘Improvements in electrical ignition devices for internal com. 
bustion engines,”” V. Barreto. November 16th. 
25,448. ‘‘Improvements in microphones and telephonic receivers.” y 
TarpiEv. November 16th. (Complete.) : 
25,464. ‘Improvements in railway signalling apparatus.” H. J. Burrepgs 
November 16th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these cations may be obtained of Messrs. W. P. 
Tnompson & Co. Holborn, W.C., and at Liv 1 price, post 
tree, 94, {in High ‘erpool price, post 


1906. 


Drrect Current Dynamo-Exectric Macuines. Elektricitiits Akt.-Ges. vorm, 
“W. Lahmeyer & Co. 16,857. July 19th. (Date applied for under Inter. 
national Convention, July 20th, 1905.) 

Manvuracture oF INCANDESCENT Boprgs OR FILAMENTS FoR ELEcTRIC Lamps. A, 

’ Bourdos, R. Rothschild and J. W. Sutcliffe. 23,119. October 18th. 

Devices For Exectric Currents. E. Caballero. 23,422. Octo. 

MetHop or ConsTRuUcTING Masts FoR WIRELESS TELEGRAPHY AND OTHER 
Purposes. W. Fairweather. (Brown Hoisting Machinery Co., U.S.A.) 
24,161. October 81st. 

Masts For SPpack oR WIRELESS TELEGRAPHY. W. Fairweather. (Brawn 
Hoisting Machinery Co., U.S.A.) 24,162. October 3lst. 

Insunators For TENSION Guys UsEp In CONNECTION WITH Masts For 
WIRELESS TELEGRAPHY AND THE LIKE. W. Fairweather. (Brawn Hoisting 
Machinery Co., U.S.A.) 24,168. October 3ist. 

Fire ALARMS AND OTHER ExecrricaL Contact MecuanisM. J. Sutton, G. J, 
Sutton and G. Mundy. 25,319. November 9th. 

SPaRKING PLUG AND VaLvE Cap or Gas Exptosion Enoines. D, H. Whitehead 
end Morgan & Co. 23,054. November 17th. 

‘MetuHops or Winpinc Dynamo-ELEctRIc MACHINES WITH SEMI-CLOSED SLots 
F. Creedy. 26,538. November 22nd. 

APPARATUS FoR STARTING AND ReGuLaTinc Exectric Morors. G. C. Fricker, 
27,112. November 30th. 

GEaRING For Exectric Morors. British Thomson-Houston Co. (General 
Electric Co., United States.) 27,308. November 30th. 

Exectric Time Swircues., W. B. Thorpe. 28,869. December 12th. 

SysteEMs AND APPARATUS THEREFOR, ESPECIALLY APPLICABLE TO 
RAILWAY AND LIKE SIGNALLING. British Thomson-HoustonCo. (Allg i 
Elektricitits Ges.) 28,671. December 15th. 

RatLway CouPLING APPARATUS AND THE LIKE. B.E.D. 
Kilburn. (J. Georgiade.) 28,678. December 15th. 

Ienit1nc Devices ror INTERNAL Combustion A. E. Brillie. 29,669. 
brag 29th. (Date applied for under International Convention, January 

’ +) 


1907, 


MANUFACTURE OF METALLIC FILAMENTS FOR ExLEcTRIC GLow Lamps. H. J. 
Haddan. (Bergmann Elektricitiitswerke Akt.-Ges.) 13,986. June 17th. 
Tgstinc Apparatus FoR Execrric Fusiste Cur-Outs. H. Henning. 14,426. 

June 22nd. 

Exectric Arc Lamps. J. O. Girdlestone and C. F. G. Thorlekin. 15,857. 
July 10th. 

Movuntinas ork Fittings For TuBULAR INCANDESCENT Lamps. D, 
Assersohn. 17,855. August 6th. 

ELECTRICALLY-CONTROLLED Point OR SwITCH OPERATING MECHANISM FOR RaIL- 
ways. H. W.G. J. Stoffels. 383. January 7th. 

ELECTRICAL SWITCHING AND CONTROLLING INSTALLATIONS. Felten and Guilleaume 
Lahmeyerwerke Akt.-Ges. 4,046. February 18th. (Date applied for under 
International Convention, February 17th, 1906.) 

MeEruop or Repucine Depreciation LEAD SToraGE Bartreries. R. Rodman. 

,957. March 12th. (Date applied for under International Convention, 
March 24th, 1906.) : 

Arc Lamps. G. A. Knapton and R. I. Bagnall. 17,245. March 26th. 

ExectricaL Bartrery Dry Cetus. J. T. Knowles. (Liacoln Electric Co., 
U.S.A.) 17,249. March 26th. 

Means FoR Exectricatty LIGHTING AND ExtTINGuIsHING Gas Burners. J. 
Fischer. 17,358. March 27th. 

Systems For WorkKInG Exectric Motors For THE DrRivinG oF MACHINERY AND 
Fork ANALOGOUS PuRPosEs. Siemens Bros. Dynamo Works. (Siemens 
Schuckertwerke Ges.) 10,827. May 9th. 

MANUFACTURE oF A Piastic Mass TuncsTEN Compounps. Siemens and 
Halske Akt.-Ges. 11,716. May 8th. (Date applied for under International 
Convention, May 19th, 1906.) 

Wrreess TELEGRAPHY OR TRANSMISSION. H. A. Yarnell. 12,389. May 23th. 

CONTROLLING ALTERNATING-CURRENT Motors AND CONTROLLERS THEREFOR. 
Allgemeine Elektricitits Ges. 18,265. June 7th. (Date applied for under 
International Convention, June 8th, 190d.) 

DEVICES FOR CONTROLLING THE IGNITION IN ExpLosion Motors. Oerterreichische 
Daimler Motoren Ges. and F. Porsche. 16,226. July 15th. 

ExEctric Motors. Soc, Anon. Westinghouse and R. Brun. 
16,974. July 24th. (Date applied for under International Convention, July 
26th, 1906.) 

Torcn For Licutinc Vapour Lamps. Aktiebolaget-Aladdin. 18,691. August 
19th. (Date applied for under International Convention, Augu:t 18th, 1906.) 

Exgctric Furnaces. H. Pauling. 18,900. August 22nd. 

Commutators AND Brush Carriers or Exectric Macuines. L. Krieger and 
Compagnie Parisienne des Voitures Electriques. (Procédés Krieger.) 
17,698. August 2nd. (Date applied for under International Convention, 
January 29th, 1907.) ‘ 

Exectro-MaGnetic BrakES FoR RAILWAY AND. LIKE VEHICLES. -W. Schaake. 
865. January 12th. 

For Macuinery. A. P. Woodand Lancashire 
Dynamo and Motor Co. 1,006. January 15th. 

Suppty Conpuctors or ExLecrric RaILways AND THE LIKE. British Thomson- 
Houston Co, (General Electric Co., United States.) 1,098. January 15th. 

Time-ConTROLLED CommuTaTor Switcues. G. Briones. 1,158. January 16th. 

Insunators FoR Exxcrric Conpucrors. H. H. Lake. (W. G. Clark, United 
States.) 1,895. January 18th. é 

ALTERNATING-CURRENT DiSTRIBUTION SysTEMS, ESPECIALLY APPLICABLE TO ELEC- 
tric Rattways. British Thomson-Housten Co. and J. E, Woodbridge. 

1,855. January 24th. 

Automatic TELEPHONE EXCHANGES OPERATING WITH ELECTRO-MAGNETICALLY 
CoNTROLLED SELECTING Devices. Siemens Bros. & Co. (Siemens & Halske 
Akt.-Ges.) 2,499. January 3lss. 

ConTRoLLers For Exzcrric Hoists on Evevators. T. von Zweigbergk. 2,752. 
February 4th. (Date applied for under International Convention, Novem- 
ber 28th, 1906.) 

Pruvtine J.D. White. 3,067. February 7th. 


AzimuTH Mirkors For Mariners’ Compasses. F. W. Clark, J. Kean and Kelvin 


and James White, Ltd. ¥,566. Feb:uary 13th. 
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